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THE JOURNEY OF THE NORTHWESTERN ELECTRICAL ASSOCIATION. 
The midsummer meeting of the Northwestern Electrical Asso- 


ciation, a full account of which will be found in another column, 
was happily combined this year with a six days’ excursion to many 
points of particular interest to electrical engineers. One of the 
most prominent features of this excursion was the complete sur- 
prise expressed, on the part of those attending, at the avail- 
able resources and the magnitude of the existing development of 
the points visited. Highly developed electrical machinery has long 
been considered a feature only of the more densely populated 
centres and little was looked for in the way of large and perfect 
mechanical and electrical machinery in the comparative wilderness. 


The delegates on the Northwestern trip were astounded at the 
electrical development at Sault Ste. Marie, the boldness of those 
there in charge in attacking intricate problems of electro-chemis- 
try, smelting, etc., and the prospect of industrial development of 
almost inconceivable dimensions. The -perfection of the methods 
and the magnitude of the apparatus used in the production of cop- 
per in the Lake Superior district was also an eye-opener to most 
of those on the trip. The combined convention and excursion was 
a most decided success, thanks to the untiring efforts of those in 


charge. 


RENEW YOUR LAMPS. 

The custom of the average central station throughout the coun- 
try with regard to lamp renewals is to renew the lamp when it burns 
out, the matter being left entirely to the user of the lamps, with 
freedom to purchase his lamps from supply houses and thereby ob- 
tain any quality of lamp the latter choose to sell him, generally 
the poorest quality. As pointed out by Mr. S. E. Doane in another 
column, the two requirements of good service are low cost per can- 
dle power and uniformity of candle power. The first requirement 
is generally recognized wherever there is competition with other 
means of illumination. The second requirement, owing to the lack 
of exact photometric perception in the human eye, is not so gen- 


erally recognized. 


The incandescent lamp rises in candle power during the first few 
hours of its running. This is due to several causes, one of which 
is the thin coating of soot deposited on the steel gray surface of 
the treated filament when the lamp is illuminated during exhaus- 
tion. The burning off of this soot increases the proportion of the 
radiant energy emitted above the lower limit of the visible spec- 
The candle power, however, soon begins to fall, and this fall 
As the can- 


trum. 
is more rapid as the economy of the lamp is greater. 
dle power runs down to about three-quarters of its original value 
the fall becomes slower, and lamps may run at this or a lower per- 
centage of their initial candle power for a very long time com- 
pared with the hours at which they give more nearly their rated 


light. 


The current consumption remains practically unchanged, and the 
result is that the cost per candle is increased 25 per cent. or more. 
While in the case of lamps used singly this reduction of candle- 
power may still leave all the light that is desired, in the illumina- 
tion of large areas, where a large number of lamps is used, any 
means by which the average candle power could be maintained at 
or near 16, instead of at or near 12, would reduce the number of 
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lamps needed for a given illumination exactly 25 per cent. The 
number of lamps for such illumination being now universally based 
on the average candle- power of so-called 16-cp lamps, which is per- 
haps about 12 candles, this would often be a controlling factor in 
the choice between the Welsbach and the electric incandescent. 





It is unfortunate that central stations have of necessity to meter 
the current they sell rather than the candle-power. The consumer 
cannot be made to pay for lamp renewals until the lam, burns out. 
Frequent free renewals involve no small expense to the station, 
and owing to the fact that the current consumption of an old lamp 
is the same as that of a new one, there is apparently no compen- 
sating gain. At least two central stations in this country, however, 
make a practice of bringing in all the lamps on their circuits three 
times per year, testing them on the photometer, and destroying all 
running less than 16 candle power. The lamps used are initially 
of 3.6 watts economy. This is quite the opposite extreme from the 
custom of the average station, but where competition is close the 
perfection of service attained undoubtedly justifies, in the long 
run, the expense of renewals and of the renewal gang. 





As the candle-power of the lamp runs down it can, of course, be 
restored by an increase of voltage. It might pay, in case a system- 
atic plan of renewals were adopted, to run various circuits of 
slightly different voltages, so that when a lamp fell to 14 candle- 
power, for example, it could be restored to its original by being 
removed to another circuit of slightly higher voltage. The initial 
candle-power could be very closely maintained in this way until 
the filament was destroyed, but the economy of current per candle- 
power would, of course, not be maintained. Whatever else the 
central station does or does not, it should not allow its customers 


to replace their lamps with any but those of its own selection. 





LIGHTNING ARRESTERS. : 
In the discussions on lightning arresters at the meetings of the 


Northwestern Electrical Association the use of resistance with the 
so-called short-gap lightning arresterswas severely criticised by Mr. 
A. J. Wurts. Mr. Wurts argued that, because large wires of low re- 
sistance with carefully soldered joints, etc., are used for the ground 
connections of lightning arresters and are called for by under- 
writer's rules, the series resistance used with the short-gap light- 
ning arrester was a serious obstacle to the passage of lightning 
discharge. It must be remembered that such discharges are as a 
rule oscillatory and that the impedence of, for example, a pencil 
lead with thousands of ohms resistance may be, to such discharges, 
less than that of a 1,000,000 circular mil cable 1o feet long. Very 
high ohmic resistances are nothing to discharges backed up by 
millions of volts, but the self induction of a straight wire a few feet 
long many offer a great obstruction to their flow. 





The purpose of these series resistances is to reduce the rush of 
dynamo current which tends at least to follow the static discharge 
across the arrester. Without such resistance the arrester becomes, 
if the current follows the discharge, a dead ground. If the other 
side of the system is grounded this makes a dead short circuit. To 
prevent the establishment of an arc under these circumstances, a 
considerable number of gaps must be provided, dependent upon 
the voltage. It is claimed by the advocates of the short-gap type 
that the use of a series resistance greatly reduces the current fol- 
lowing the static discharge, allowing the number of the gaps and 
the strain in the system necessary to cause the arresters to act to be 
considerably reduced. The series resistance does not, of course, 


affect in any way the breaking down strength of the arrester. 





Mr. Wurts also criticised the statement that a highly insulated 
static charges, 
Mr. Wurts 


line is more likely to experience trouble from 


among them lightning, than a poorly insulated line. 
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stated that “the moment a lightning flash occurs the tremendous 
electrical strain is broken and the charge tends to establish a new 
equilibrium, giving the disruptive discharge every time.” Mr. 
Wurts also stated, “I do not know of a single case where an 
overhead wire has been struck by a lightning discharge. If in- 
sulated wire were struck by-a bolt of lightning it would rip that in- 
sulation all to pieces and damage the wire at that point,” and 
argues that the effect for which arresters are provided is the drain- 
ing of the atmosphere blowing across the wire of its static elec- 
tricity which accumulates on the line and must discharge to earth. 
Surely leaky circuits and low-grade insulation would help this cur- 
rent to reach the earth. It is probable that circuits are rarely 
struck by a direct blow, but if so the action of the breakers at times 
oi electrical storms must be due to the inductive effect of the sud- 
denly changed charges overhead. 


THE TURBO-DYNAMO. 
This somewhat barbarous term seems to have found vogue among 


English engineers to describe the generating set consisting of a 
high-speed dynamo direct coupled to a steam turbine, the latter 
being usually of the multiple expansion variety. The success which 
has attended the operag#fon of these combinations has been so great 
and their advantages for most, if not all, purposes where steam 
power is used for the generation of electricity are so apparent that 
it seems worth while here to point out some of their more evident 
items of superiority. It seems strange that more attention has not 
been paid to the steam turbine in this country, and that the excel- 
lent results that are attending its use abroad have not been appre- 
ciated here to the extent of its more general adoption. 


It can be easily shown that the speed of the rotating buckets of a 
wheel of the pure impulse type must be, for efficient running, one- 
half that of the steam impinging upon them. The velocity of steam 
issuing from a jet at a pressure of perhaps 100 pounds per square 
inch is enormous and turbines of the simple jet pattern have been 
justly unpopular on account of the high rotational velocities at 
which they run, in some cases as much as 30,000 r. p. m. Of course 
at such a speed as this the difficulties of balance and lubrication be- 
come almost prohibitive, though many ingenious devices have been 
introduced to lessen the evil effects of the high speeds. Perhaps 
the best of these, and certainly the one that has gone furthest to 
popularize the turbine, is of English origin, and consists of arrang- 
ing what is practically a series of wheels on the same shaft, the 
steam passing from one to the other and parting with only a por- 
tion of its pressure and velocity at each. With an arrangement of 
this character moderate and even comparatively low speeds are at- 
tained, a corresponding increase in the weight and size of the ap- 
It is with 
such machines as these, coupled direct to two-pole dynamos, that 


paratus for the same output being, of course, implied. 


most excellent results have been obtained in plants in England. 





In a paper recently presented to the Yorkshire College Engineer- 
ing Society, Mr. John Bailie gave some interesting figures descrip- 
tive of the operation of commercial medium sized types of “turbo- 
dynamos.” <A 150-kw unit working condensing under a steam 
pressure of 70 pounds and a vacuum of about 26% inches showed a 
consumption at full load of only 17.28 pounds of steam per electrical 
hp hour at its terminals. Mr. Bailie states that these figures do not 
represent exceptional conditions of efficiency, but that they are a 
fair example of the working of a steam turbine plant of moderate 
size. When it is considered that the turbine has had nearly fifteen 
years of experience in which to demonstrate its usefulness and 
arrive at its present great perfection it seems still more remarkable 
that it has not yet been adopted as the standard of practice, and 
almost incredible that its applications in this country, noted for its 


progressive spirit, are so very few and far between. 


5 at a= lt TNR lala i i SS OT ie “ be Si m eee 








June 25, 1808. 
Electrical Work in Costa Rica. : 


BY LUDWIG HOMMEL. 

The republic of Costa Rica (meaning “rich coast’) is the south- 
ernmost state of Central America. Its capital, San José, is situated 
on the tableland of José, and is blessed with so beautiful a climate 
as to justify the saying that “spring reigns eternally” there. 

A telephone system has been in existence there for four or five 
years, the main exchange being in San José, with trunk lines con- 
necting some of the smaller towns in the country. The switchboard 
is a Western Electric Company’s “Standard” board. It was the 
writer's duty to reconstruct the whole system, at the same time 
changing it from grounded to metallic circuit, and to move the San 
José exchange into another building. The country and people 
being different from ours, it is thought that a few words on the 
work may prove of interest. 

In Costa Rica (as probably in all tropical countries) wooden 
poles are found to last but a short time; thus in the four or five 
years of the plant’s existence all poles have had to be replaced by 
new ones about four times at great expense. The cause of this 
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FIG.3. 


FIG. 1. SIDE VIEW. FIG. 2. FRONT VIEW. 
ELECTRICAL WORK IN COSTA RICA. 


rapid decay is very likely to be found in the very heavy rainfall 
during the months of the rainy season. Iron poles were, therefore, 
put up in place of the wooden ones, and a little elevation or hillock 
was made out of cement at the foot of each pole, so as to prevent 
the water from accumulating there. The Government of Costa 
Rica uses steel rails as poles for carrying its telegraph lines be- 
tween cities. 

In Costa Rica buzzards or vultures are exceedingly numerous. It 
is not an uncommon sight to see as many as two or three dozen of 
them together in one place, and though these useful animals really 
constitute a very important part of the “‘Department of Public 
Health” of Costa Rica, they are looked upon with little favor by 
the line inspectors. The reason for this is that in the dusk they get 
caught in the wires of the heavy pole lines, causing many crosses. 
In the struggle to disentangle themselves they sometimes get so 
weak as to fall down into the street exhausted. The temperature in 
San José being very uniform throughout the year a partial remedy 
for this trouble consists in drawing the lines up as tight as the 
strength of the wire will permit. A still better method was found 
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to be the substitution of zrial cable and insulated twisted pair wire 
for the bare line wire, fifty pair and twenty-five pair No. 20 B. & 
S. G. cable and No. 16 B. & S. G. Marsh duplex wire, all of the 
Standard Underground Cable Company’s make, being used. 

Unfortunately, the iron poles were quite weak. They were 30- 
foot poles of the type commonly used for street-railway work in 
this country, but weaker than these, being about 6% inches in 
diameter at the bottom and about 4% inches in diameter at the top, 
with a thickness of tube of about one-eighth inch. In view of the 
weakness of the poles, of the heavy work they would have to stand 
and of the fact that earthquakes are very frequent in San José, 
special attention was paid by the writer to the design of the main 
anchor poles. On account of the above-mentioned decay of wood 
only iron was used. Figs. 1 and 2 illustrate an anchor pole. As 
shown the pole sits in a cast-iron shoe, which is bolted down on to 
the I beam, to the other end of which is fastened the fork end of the 
anchor rod. Some available patterns answered, with very little 
alteration, for the pole shoe casting. As one of the difficulties to 
be met with in these countries must be mentioned that such stand- 
ard fittings as turnbuckles, guy clamps, etc., had to be made to 
order. Even wooden cross arms the writer had to have made there. 
For the cable work cross arms were made out of angle iron in the 
well-known manner, and in connection therewith for holding the 
suspension cable, the generally used little U clamps were made. 
Fig. 3 shows clamp used for holding cross arms on pole. 

When the writer first took charge of the work fuses were in use, 
ranging anywhere from 10-ampere capacity to a piece of tubular or 
wire solder. The Telephone Company did not care to go to the ex- 
pense of buying a modern cross-connecting board with its protec- 
tive devices, therefore the wooden cross-connecting board was 
constructed. On one side of this, in vertical rows, were placed sets 
of an inexpensive type of lightning arrester; on the other side, in 
horizontal rows, were placed little strips of brass with binding 
screws, taken from the same old lightning arresters and mounted on 
wooden bases. Lightning storms being of exceedingly rare occur- 
rence, this arrangement is thought to answer the requirements, 
especially as very fine fuse wire is used. 

When moving a telephone exchange in this country the usual 
proceeding is to set up a duplicate or new switchboard ina new build- 
ing, connecting each subscriber’s line to both switchboards, and 
when all lines are thus cut in to operate the new board, cutting off 
the connections to the old one. In San José the writer had a 
somewhat more difficult task before him, as there was but one extra 
switchboard section on hand. In spite of this the moving was done 
in a little over a week, with practically no interruption of service. 

The price of labor is low in Costa Rica in comparison with labor 
in this country, and it is of a correspondingly poorer grade. Sixty 
cents of American money for a day’s work of nine and one-half 
hours is the regular pay. Skilled labor is very scarce; great diffi- 
culty was experienced in finding a man able to make a plumber’s 
“wiped” joint in connection with the cable work. This fact inev- 
itably leads to the conclusion, which export houses have, of course, 
reached long ago, that the apparatus requiring the least skilled 
labor in installation and maintenance is the one to be recommended 
for these countries. 

In conclusion a “notice” that is placed in the operating “salon” 
of this exchange might be mentioned, which greatly amused the 
writer. It requested the lady operators to abstain from smoking 
in said “salon,” as the smoking would interfere with the proper 
attention to the service. Such notices, it is believed, are not usu- 
ally found necessary in this country. 





Freaks of Lightning. 





It was reported some time ago that a bolt of lightning struck a 
tree standing in a yard near Nevin, Ind., the tree standing near a 
large pond; shortly aiter the bolt of lightning the water began re- 
ceding and in a few days afterward the pond had entirely disap- 
peared. In another case which was reported in a religious paper the 
lightning was said to have struck the side show of a circus contain- 
ing both black and white persons in the audience, and it killed every 
negro, but not a single white person. In another case in Nyack 
lightning “violently removed” a slipper from a girl without injur- 
ing her. The “Norristown Herald” some time ago had the follow- 
ing: “Some one says that a man who is struck by lightning cannot 
swim. He does not want to swim. What he needs in nine cases out 
of ten after being struck by lightning is a cheap and unostentatious 
funeral.” 
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Lightning and Lightning Arresters—Il. 





BY H. E. RAYMOND. 

There are two very plausible theories as to the action of a rapidly 
oscillating high-tension discharge on a wire. One that it passes 
along the wire like a tidal wave, sometimes gathering intensity as it 
travels, sometimes for lack of material simply passing along, with 
the crest of its wave at an even height. As these waves pass along 
the wires they are constantly seeking a path to earth, and if the 
arresters are favorably placed will pass through them and discharge 
harmlessly to the ground. According to this idea then it would 
appear that all that would be necessary are arresters, one for each 
wire, situated at a point near enough the generators to prevent any 
possibility of a discharge affecting that portion of the line between 
the arrester and the station. The arresters should, of course, have 
a striking voltage a good deal below that of the machine insulation. 

The other idea is that a discharge of lightning and its kindred 
disturbances are of a nature somewhat like a choppy sea. If we fill 
a long tank with water and start a wave from one end to the other 
it would represent the first idea, and if we should start a number of 
waves, at such intervals of time that the returning ones would be 
opposed by those outgoing, we should have an effect similar to the 
other one. It is obvious that a wave coming in one direction, meet- 
ing one going in the opposite way, will combine with the opposing 
wave to form one greater than either. To offset this resultant wave 
there must needs be a trough, or low-water line in the vicinity, and, 
it is claimed theseextra high crests and lowtroughs «nd their coun- 
terpart in the action of electrostatic charges or discharges on a 
wire. Let us suppose a wave passes along the system equal to 
4000 volts and is met by a return wave of equal magnitude, and let 
us suppose that the resultant wave retarded by some opposing 
forces is equal to 6000 volts, with a low point equal to 2000 volts. 
If our arrester is designed to discharge at 4500 volts and the ma- 
chine to stand but 5000, protection or damage would, according to 
this idea, depend upon whether the arresters or machines were at 
the crest point, or, vice versa, at the low point. In order to allow 
for the possibility of these nodal points, it is the custom to place 
arresters in banks, or to distribute, at intervals of a few feet, arrest- 
ers in parallel. This plan, of course, multiples the number of ar- 
resters needed, but is not any material drawback for that reason. 

I frankly confess that I am not capable of proving or disproving 
either of these, nor of mathematically deducing others, but, as a 
result of many observations it has become my conviction that the 
action partakes of the nature of both of these ideas; is rather more 
involved than the simple impulse theory, but less so than the one 
of nodal points and choppy seas‘and the method of protection 
varies accordingly. 

In parallel with many different types of arresters I have used long 
narrow tanks filled with ordinary hydrant water. These tanks act 
as a resistance in series with a single gap, and the combination is 
connected as an arrester directly from the line to the ground. 
These gaps are variable, but are normally adjusted so that 2500 
volts will strike across them. The high resistance of the water re- 
quires a rather higher potential to bridge the gap than would be 
the case with no resistance in series, but the difference is not so 
much as to materially alter the value of the experiments. Con- 
nected to the same wires were other arresters at distances varying 
from 10 feet to 150 feet, and in one case 500 feet. During a storm, 
however slight, these short gap arresters continually discharged, 
and at occasional intervals the other arresters did likewise. Some- 
times the tank gaps would discharge only occasionally and simul- 
taneously with the others. The significant point lies in this: The 
arresters which discharged the most frequently were those at the 
greatest distance from the tank gaps, and the least frequent dis- 
charge was noted in the arresters within a few feet of the tanks. 
This seemed to be the case regardless of the voltage necessary to 
strike across the arresters; for example: In parallel with the 2000 
volt gap were placed at 10 feet arresters requiring 4700 volts and 
at 150 feet arresters requiring 7200 volts. The 2000-volt gap dis- 


charged every minute or less, the 7200-volt gaps every four or five | 


and at the same moment that the short gaps did, while the 4700- 
voit gaps did not strike but once at that time. Later the 4700-volt 
arresters and the 7200-volt arresters were interchangedand the same 
thing was repeated, the 4700-volt gaps striking frequently, the 7200 
not at all. In addition to this there was in series with the line choke 
coils of 28 inches in diameter and twenty-one turns. These coils were 
placed immediately “behind” the arresters, which were 10 feet from 
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the tanks, and behind the farthest set were wound, in the line, 
coils 12 inches in diameter and with twenty turns. It is very ap- 
parent that, according to all preconceived ideas, the discharge was 
very remiss in passing through the large coils, and in not passing 
through the small ones, and particularly unconventional in neglect- 
ing the near gaps, and passing through a coil of great inductance to 
jump gaps, in one case, about 50 per cent. greater. 

I experience considerable difficulty in expressing the exact idea 
these observations convey to me. The nearest I can come is to use 
the water and tank again as an illustration. Let us suppose we have 
a tank as in Fig. 2. This tank has a notch A at one end that is but 
slightly below the surface of the tank. We make another notch 
B a few feet from the end one and one more, C, at some distance 
from both. The last two in the side of the tank are lower than the 
one in the end. Let the end notch represent the breaking down 
voltage for the machine insulation and the others the striking volt- 
age oi two arresters. The supply of water for the tank comes in the 
far end with considerable force, consequently it will tend to pile 
up the water at the opposite end. Let us again suppose that some 
volume enters at the first rush of water and a sort of miniature tidal 
wave formed. This wave rushing up the tank is lessened somewhat 
by the first outlet, and, as it passes on, by the second. The water 
still continuing to flow into the tank causes the wave to partly re- 
main at the “machine” end, and as it enters holds a body at that end 
deeper than the water at the entrance. It is plain then that if the 
insulation notch A is not to be reached the arrester notch B nearest 
must discharge the surplus and keep the deep portion down to 
certain limits. It is also plain that a notch at the supply end must 
be quite low in order to discharge after the first tidal wave, and also 
that a low notch and a high one would discharge at the time a high 
wave passed each, which, with electricity as the wave, would be in- 
stantaneous. There is one other point, however, that influences this 
action that is not readily illustrated by the action of water, and 
which I will discuss in its relation to the idea later. 

From this illustration I obtained the following information: That 





Fic. 2—TANK REPRESENTING IMPULSE OF WAVE AND ‘‘ PILiING-Up’’ 
EFFECT. 

it is strictly advisable to place arresters as near the extremity of the 
line as is possible with due regard to safety and good grounding 
facilities, and to further rely upon a set of arresters situated accord- 
ing to the conditions, from 100 feet to 600 feet out on the line. 
That it is not advisable to place the second arresters too far away, 
and that for non-distributing systems to put entire reliance upon 
these two sets of arresters, placing them under careful inspection. 
The other point is this, and I shall probably call down on my head 
jeers and abuse. I don not think choke coils ‘“‘amount to shucks,” 
and base my belief on the action of the same in the above experi- 
ments, and also on the results given by some artificial tests. Fifty 
feet of wire were taken and coiled, turned and twisted into as many 
shapes that were not ridiculous as possible, and the choking effect 
tested. The greatest inductance seemed to be when the wire was 
wound into as large a circle as possible, one having a circumference 
of 50 feet giving the best results. This would make it appear that 
the impedance, which was effective, was simply that which every 
wire shows in itself in opposition to currents of high frequency, 
and while the 50 feet in a single loop was good it was not better 
than 50 feet in a straight line and not equal to 75 feet in a line. The 
coil has one advantage. It introduces a length of wire into a circuit 
that otherwise might be with but little, and does so in a compact 
form, being well adapted to cars, etc. We found, however, that if 
the arrester were moved back 75 feet it would have for an auxiliary, 
or vane, as it were, an inductance more than that offered by 50 feet 
wound in a coil. 

Tests were made on two types of coil, one of which seemed at 
first to show a point of advantage. Wire was wound in a coil 20 
inches inside diameter, in three layers, with ten wires to a layer, 
another was wound like a roll of tape, in thirty layers; one wire in 
a layer, and 20 inches inside diameter. The latter form seemed to 
show some greater opposition than the former, but later it was 
found to be simply due to the longer wire in the coil. The diameter 
increasing so rapidly the length was also, of course, increased. 

This test led me to believe that if a few feet in a choke coil were of 
any use, and the same amount in a straight line practically the same, 
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a longer portion would be of a marked increase in value, and in 
order to determine this made some experiments with nearly 500 
feet of wire behind the arrester (as in the longer distance between 
the arrester notches in tank illustration.) The results of these led 
me again to believe that the action was, as in Fig. 34, the induct- 
ance of the line, past the arrester, choking back the discharge so 
that the arrester is enabled to act in connection with the one near 
the machine. If the line did not choke back the charge it would 
appear that the curve would be inverted and the greatest potential 
be at the end of the system. This would so lower the curve at the 
‘outside arrester that it could not act unless the pressure was enor- 
mous at the extremity. It is taken without question, of course, that 
any wire will choke or retard the passage of a rapidly oscillating 
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current, but I have not been able to find an instance where this 
retardation is taken advantage of except by using a few little coils 
of wire. I have found that when arresters of equal air gaps are 
used, connected some hundred feet apart as above, the outside ar- 
rester will attend to much more than half the business and the other 
apparently merely use what has gone by. This is on the face in 
contradiction to the statements in connection with the 2000-volt 
tank gap tests and with the curves, but it will not appear so when 
we take into account the fact that the wave passes along with grad- 
ually increasing intensity, and that it may at times only start at such 
a point, so near that the intensity is too low to affect the outside ar- 
rester, but increases sufficiently to be taken by the inside arrester or 
the machine. 

Referring to Fig. 3 (A and B), you will note that the arrester 
D is represented as having a lower striking potential than C has; 
and that in case it had as great a gap as C possesses the charge rep- 
resented by the curve would not have affected it. It is not intended 
to show a necessity for a smaller gap at D than at C, for both should 
de as low as possible. The sketch is purposely exaggerated and the 
curves given only as illustrations. The true curve may be no ap- 
proximation of this, and it is not my intention to lead one to draw 
such anginference. It expresses in orle way, however, my idea as 
to the action of the extra line in retarding the “flow” of static 
charges. If it is held to the illustrated shape, and placed at differ- 
ent points of the line diagram extended to the right, thus repre- 
senting a wave starting from various locations on the line, it will 
show how the outside arrester is more liable to action and also 
show the apparent effect of lightning on overhead lines, as deduced 
from my tank gap and long gap tests. 

This line impedance seems to have its greatest use in connection 
with the “line arrester,” and its least in connection with the station 
arrester. This station arrester has shown more action during 





Fic. 4.—SHOWING PiLtinc-Up EFFECT. 


periods of gradual charging. This is naturally the case, as the more 
sudden charges have greater rapidity of oscillation, and are subject 
on that account to the impedance of the line. The extreme end of 
the line, which, of course, is at the machine, is apparently the more 
subject to a “piling up” of potential. This piling up of static pres- 


sure caused the arresters nearest the machines to discharge when 
the ones with lower gap resistance, out on the line, also discharged; 
as described, in test on arresters of various kinds in parallel at dif- 
Fig. 4 shows the action of this piling 


ferent points along the wires. 
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up and the necessity for a discharger near the machinery to be 
protected. 

I have made a large number of experiments with both long and 
short-gap arresters, and natural as well as artificial increase of static 
pressure. An astatic voltmeter shows very different conditions to 
exist on lines affected by atmospheric electricity, and on experi- 
mental, Leyden jar and static machine arrangements, and I cannst 
hold to the idea that there is any marked choppy or splashing 
waves of electro-static pressure. It is true that a system which relies 
for its sole protection on very long gap arresters is apt to experi- 
ence results as depicted in Fig. 5, and further, that arresters of such 
types require a greater multiplicity of number and applications to 
effectively protect a system operating at high voltages. 

I cannot refrain here from replying to some statements made by 
an inventor of some note in a paper published in “The Engineer,” 
New York, April 1, 1898. This inventor states a number of “facts” 
and does not admit that others may differ as to the cause of certain 
results, or that certain, experiments which he makes are not all 
that he claims for them. Mr. Wurts has had so much experience in 
the design of lightning arresters that it certainly is his due to give 
him eredit for a fund of very valuable information. He seems, 
however, to be determined to detract from the reputation of a certain 
arrester which has shown marked value. This arrester is distinctive 
of the type, described as having large electrodes to prevent heating | 
during a long period of action and a resistance in series with the 
short gap of the device, to limit the current on discharge. 

I have found that in real practice with arresters on a line in opera- 
tion an arrester will be in action ordinarily more than 95 per cent. 
of its discharging period, in relieving the line from a potential grad- 
ually rising to its jumping point, and further, that no arrester made, 
Mr. Wurts’ included, can be relied upon to take care of a discharge 
occasioned by a direct stroke of lightning. Mr. Wurts in his ex- 
periments on this “short-gap” arrester has made use of such appli- 
anees as insure a disruptive discharge similar to a lightning stroke, 
but of much lower potential. He speaks of the resistance in series 
as a great detriment to the value of a discharge path, and goes on 
to say that we use “heavy copper wires, to ground, and solder the 
joints, to cut down all possible resistance.” He does not say that 
we would get as good results with a ground cdnnection of flat cop- 
per 1-100 inches thick and 2 inches wide, as we would with a bar 
1 inch square, with the most massive connections. The resistance 
offers considerable surface, and when used on the line itself seems 
to oppose the passage of a discharge in no way whatever. 

In connection with these short-gap arresters and the small gaps 
shown in the “tank-gap” illustration, i have used as a test set some 
of Mr. Wurts’ arresters. The tank gap was one single gap to 
ground. The commercial short-gap arrester had two and Mr. 
Wurts’ had six spaces. The circuit used was a 2700-volt line. The 
tanks in series with the single gap had a cross section of 8 inches x 
8 inches and resistance of 2000 ohms each. The other arresters had 
50 ohms for each leg, and the Wurts had none. With artificial 
means of discharge they seemed to see-saw a great deal, but when a 
storm was in progress the “tanks” discharged continually, the short 
gaps quite frequently and the Wurts not at all. It might have 
been that if we had used a number of the non-arcing arresters and 
only one each of the others the former might have discharged. 

Mr. Wurts further claimed that the resistance in series with the 
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Fic. 5,—Suowinc Errect of Usinc ARRESTERS WITH HIGH BREAK- 
DOWN POINT OR IMPEDANCE IN GROUND CIRCUIT. 


gap tended to prevent complete discharge of the line, giving as an 
illustration the following test. Sets of Wurts arresters and of the 
short-gap arresters were alternately placed in series with the dis- 
charge from a battery of Leyden jars. The outfit was charged by a 
Holtz machine driven at a constant speed by a motor. The results 
showed a frequency of discharge in the Wurts of about eight times 
to the minute and in the short gap of about eleven times per 
minute. He lays this to the idea that the short-gap arresters did 
not completely discharge the line and that consequently it required 
less time to recharge and start a spark again. It would seem more 
probable from tests which I have made on a line in operation that 
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the more frequent discharge of the shorter gap arrester is due to 
the fact that it requires a less potential to bridge the gap and con- 
sequently a shorter time to bring the battery of jars to the required 
pressure. Whatever has been the case in Mr. Wurts’ rather parti- 
san experiments it has invariably shown by an astatic voltmeter that 
a lower difference in potential would bridge the short gaps than 
would bridge the longer total space in his arresters. This has held 
good not only on the line, but’ with static from a belt and direct 
from a Wimshurst machine. 

The statement furthermore is made that an open gap arrester, like 
the Wurts, even though with more gaps, offers less resistance to the 
passage of a disruptive discharge than a single-gap arrester, with a 
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from the static machine would start an arc over the surface of 2% 
inches of resistance equal to 100 ohms, with one. gap in series, in 
preference to jumping a gap of air equal to 1-20 inches, which is 
less than -half the gap space of his arresters. 

A resistance in the form of very slender rods would be of decided 
disadvantage, but those offering a considerable surface have shown 
themselves, in my experiments, to be of very little detriment to the 
effectiveness of a short gap in series with the same. 

Figs. 6 and 7 distinctly show the value of a resistance in cutting 
down the current on discharge and presenting a consequent arc. 
They represent arresters with discharges made of arcing metal, and 
were connected directly across the terminals of a 2080 volt alter- 


Fic. 12. PIoNEER SHORT GAP IN Non-COMMERCIAL Form. 


Fic. 8. ARRESTEKS IN ACTION ON A CIRCUIT FOR WHICH THEY ARE 
Not ADAPTED, SHOWING Non-APPLICABILITY TO ALL CONDITIONS. 
Fic. 9. EXTERIOR VIEW OF RESULTS. 


resistance in series. The explanation given is a simple statement 
made as an indisputable fact that the resistance of the air gaps is 
not a fixed quantity, and that it may be pushed aside or punctured, 
while the resistance inserted purposely is a quantity that holds its 
effects under all conditions. It goes on further to say that this air 
resistance is of a breakable nature and the other an elastic one. It 
would appear from this that air was a poor insulator against static 
discharges, and that a resistance in series with a smaller quantity of 
air was a greater opposition. Again I must take exception and base 
my opinion on certain experiments made to try the value of certain 
gaps. Testing these gaps with static machine pressure, with a 
dynamo in circuit, we found a number of conditions when a spark 





Fic. 11. SHortT Gap ARRESTERS WITH CHOKE COIL. 
Fic. 13. PIONEER SHORT GAP SHOWING NATURE AND APPEAR- 


ANCE OF DISCHARGE. 
r 
nator. The spark was started by a Wimshurst machine. With no 


resistance in series seven gaps, Fig. 6, would not break the arc, 
but with the resistance, two gaps, Fig. 7, absolutely presented this 
arc. Fig. 15 shows the number necessary to rupture it without any 
resistance, in this case eight being required. 

Fig. 8 very clearly indicates the disadvantage of applying arresters 
designed for one class of work to one for which they are not 
adapted. These arresters are intended to be used only on alternat- 
ing+current lighting circuits, and if used for the protection of heavy 
synchronous motor service are apt to undergo the pictured result. 
The arc in this case held for but a few moments, and the result is 
but poorly exhibited in the figure, No. 9. The entire inside is 
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melted out. This type, however, as I said before, has done good 
work for many years in its own particular field. 

Fig. 10 illustrates the results of two effects on non-arcing arrest- 
ers. These, being installed on the poles of a street railway, were too 
inaccessible to photograph during action. A shows an arrester 
which was struck directly by lightning. The metal cover was blown 
off and the wooden blocks with the attached electrodes probably 
vaporized. This must have been the case, because nothing could be 
found and the blowing off of the cover, breaking casting and 
screws, indicate a large volume of suddenly formed gas. B and C 
show the effects of a failure to suppress the dynamo arc, the ensuing 
short circuit burning it, as may be noticed. 





Fic 6. 


In Fig. 11 is. very indistinctly shown an installation of short gap 
arresters. This set is the one referred to in connection with the 
tank gap and varying location experiments. The large choke coils 





Fic. ro. Non-ArcitnGc LIGHTNING ARRESTERS WHICH FAILED To Act, 
A, SHow1nG EFFECT OF DiRECT STROKE ON ARRESTER;B, SHOWING 
EFrect oF Non-Suppression oF Arc; C, Top HALF oF B’s InrxE- 
RIOR. 


may be seen above them and their size estimated. This set is situ- 
ated about 10°feet from the tank test set, which is shown in Fig. 12. 
Those are.some pioneer short-gap arresters and have discharged 
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more than 400 times each. The closer view in Fig. 13 shows the 
spherical type and larger electrodes with spark passing between. 
This spark will sometimes pass for several hours, interrupted by in- 
tervals of a few seconds only, and the resulting marking of the dis- 
chargers will be only a slightly rough brown spot. These arresters, 


THE ELECTRICAL WORLD 


775 


which operate at 2500 volts across each gap, are applicable to instal- 
lations of 3000 volts, as they do not operate except during stormy 
weather, or when a dead ground is on one line. They are useful in 
one way as ground detectors. If a ground of even slight degree is 
on the line a drop of water in one of the gaps from any other line 
will immediately show it by a passage of bubbles through the drop. 

The effect of a choke coil depends upon the frequency of the os- 
cillations and is only marked in the case of a very severe sudden 
discharge. For discharge of equal apparent severity the greatest 





FIG. 14. 


disruptive effect seems to be when the clouds are high above the 
line. It appears as though when a cloud is low the discharge is 
much more diffused and the line subject to gradual charging, under 
which conditions a choke coil seems to be of no value whatever. 
When the clouds are high the discharges are more disruptive and 
the coils or preferably the corresponding length of line wire be- 
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come necessary. Fig. 14 shows the nature of a discharge, clearly 
indicating the more diffused character near the clouds. 

In a nutshell then, let us use as short a gap as we can in our ar- 
rester. Let it be such that the current cannot. follow a discharge. 
Let the prevention of this be in certain properties of the arrester 
and its component parts. Let no swinging, fuse blowing, or me- 
chanical devices be used. And in installing let at least one arrester 
be placed so as to receive the crest of any wave liable to reach the 
generators, and another set placed so as to obtain the benefit de- 
rived from the natural impedance of any length of wire. Let us 
not cast our hopes on an arrester for protection from a “stroke” of 
lightning which has leaped miles perhaps, but provide some means 
to divert it from the wire entirely. And let us insist upon arresters 
of such design that their condition may be ascertained at a glance. 
I cannot impress it upon you enough in regard to the absolute 
necessity for.short air space and the consequent low voltage neces- 
sary to insure action. 
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The trip of the Northwestern Electrical Association from Chi- 
cago to Lake Superior and back again to Chicago, via Minneapo- 
lis, began auspiciously with the sailing of the steamer “Northwest” 
from Chicago shortly after noon on Friday, June 10. A short stop 
was made at Milwaukee to take on other delegates, the whole num- 
ber on board being about 100. An informal meeting was held dur- 
ing the evening to arrange the details of the programme and make 
several announcements. 

SATURDAY, JUNE II. 

The ship was unfortunately delayed during the night by foggy 
weather so that the stop planned for Mackinac Island was neces- 
sarily cut short. 

A meeting was called during the forenoon, the president, Mr. F. 
A. Copeland, presiding. A paper was read by Mr. S. Everett 
Doane on the subject of incandescent lamps, an abstract of which 
will be found in another column. After the reading of the paper the 
question box was opened by the secretary and the following ques- 
tion propounded: “What success has been realized in substituting 
incandescent lamps in place of wire resistance in direct-current 
enclosed-arc lamps?” 

Mr. J. W. Mabbs, of Chicago, stated that he had had some ex- 
perience in that line, having placed six 10-cp lamps in multiple with 
each other and in series with the arc, each incandescent lamp con- 
suming about one ampere, the whole giving very good results. The 
incandescent lamps had an initial economy of about four watts, the 
breakage of any one still allowing sufficiently low wattage in the 
other five to prevent their all giving away at once; the burning out 
of two, however, generally burned out the whole group. 

Another speaker mentioned the experiments carried on in Hart- 
ford, where about fifty arc lamps were connected up in that way, the 
incandescents being sold at specially low rates for the illumination 
of passages, stairways, etc. 

Mr. F. E. Barker, Gas Commissioner of Massachusetts, was then 
invited to address the convention, and spoke at some length on the 
subject of municipal ownership. The meeting then adjourned. 

The delay during the previous night prevented the ship’s arriving 
at Sault Ste. Marie as planned, at 5 P. M., the actual time of arrival 
being 8:30. The delegates were very cordially received by the citi- 
zens of the Sault, a special arch having been built in the streets 
with the word “Welcome” outlined in incandescent lights. 

A meeting was held at the Hotel Iroquois, the convention being 
welcomed by the mayor of the Sault and others, and addressed by 
Professor Elisha Gray and Mr. F. H. Clergue, an abstract of whose 
address will be published in a later issue. 


SUNDAY, JUNE 12. 

The members of the association left the boat early and visited 
first the carbide works of the Lake Superior Carbide Company. 
Here there are in use five of the Horry furnaces, a brief description 
of which may be of interest. 

The furnaces are cylindrical and annular, about 10 feet in outside 
diameter and 2 feet in axial length, and are mounted on horizontal 
shafts by which they may be turned slowly by a worm-gear mo- 
tion, manually operated. Running down into the annular furnaces, 
at a position about 45° above the horizontal, are the copper leads 
supplying current to the electrodes, which consist of carbon pen- 
cils about 2 feet in length and 4 inches square. Four of these pen- 
cils are mounted in a steel head on each terminal, the two rows of 
four pencils in the two terminals being parallel and about 8 inches 
apart. The finely pulverized mixture of coke and limestone is 
shoveled in between the terminals and the are struck. As the car- 
bide forms the furnace is rotated so as to lower the cake from the 
arc, new pulverized material being fed in constantly. About 1500 
amperes at 100 volts is used in each furnace. 
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No fire brick or other protection is needed for the walls of the 
furnaces, the pulverized material outside the region of influence of 
the arc serving this purpose. This material drops out as the cake 
is rotated around below the shaft and is shoveled in again to the 
arc. The cake is broken in pieces as its end rises on the side oppo- 
site the arc. In this way the only limit to one continuous firing is 
the life of the carbon pencils. These, if flawless, last some six or 
seven days, giving a continuous run of the furnace of that length of 
time. Each furnace produced about 1 ton of carbide per twenty- 
four hours. 

The current for this plant is supplied over a line coming across 
the international boundary on the Canadian Pacific bridge from the 
power plant on the Canadian side of the river. The line is about 2 
miles in length and the power is transmitted as single-phase cur- 
rent at about 2000-volts pressure. 

The members of the association after leaving the carbide works 
took a ferry and were carried to the power plant. The greater part 
of the power developed in this canal is used in the works of the 
Lake Superior Paper & Pulp Company. Three of the turbines 
drive ‘by bevel gears overhead line shafts, to each of which is 
beited an alternating generator. These were specially designed by 
Mr. W. S. Horry, of the United Gas Improvement Company, for 
carbide work. They are each twin machines—that is to say, each 
unit consists of two machines on one bedplate driven by one 
centrally mounted pulley—of a type closely similar to the Sfemens 
machine so widely used in England. The armature is a disc wind- 
ing, without iron, and revolving at high speed between the field 
poles. Each of these twin machines is of 250-kw capacity, giving 
2000 volts direct and 16,000 alternations. The three machines are 
worked in multiple on the line. A Fort Wayne machine of the 
same capacity is also in the plant, but was not running at the time 
of the visit. The Horry machines were all built at the machine 
shops which the United Gas Improvement Company has con- 
structed on the banks of the canal near the pulp mill. 

The party next visited the mammoth lock built by the Canadian 
Government and completed in 1895. This lock, which is goo feet 
long, 60 feet wide and cost about $4,000,000, is operated, in so far 
as its gates, valves and pumps are concerned, by electric power. 
The prime movers are, of course, water wheels, of ch there are 
two, driving, by means of belting, two bi-polar Edison type 500- 
volt generators, built by the Canadian General Electric Company. 
These supply current to Westinghouse and General Electric mo- 
tors, of the street-railway type, geared to mammoth screws which 
drive cross heads attached by cables to the gates. There are six of 
these great gates, beside which the valves by which the locks are 
tilled and emptied are motor driven. These are mammoth butter- 
fly valves on horizontal shafts, driven by gear and rack, the rack 
being driven by the motor. 

The steamer left the Sault at 2 Pp. m. 


MONDAY, JUNE 13. 


The steamship arrived in the early morning at Hancock and after 
breakfast the delegates took an early train for the mines and other 
points of interest. The first stop was made at Dollar Bay, where 
are erected the wire mills of the Tamarack and Osceola mines. 

These mills have a capacity of 25,000 pounds of wire per day and 
the members of the party were greatly interested in watching the 
operation of cold-drawing the wire and annealing it by heating it to 
a red heat and plunging it in water. The rolling mills were not in 
operation at the time of the visit. 

From this point the delegates were carried to the smelting works 
of the Calumet and Hecla mines. Here Mr. James B. Cooper, the 
superintendent of the works, explained the whole process from the 
feeding of the concentrates to the furnaces to the final shipment 
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of the ingots and the discarding of the waste slag. At the time of 
the visit copper was being dipped from reverberatory furnaces, 
which had been fired the night before, and cast into wire bars 
weighing about 175 pounds each, to be later rolled ahd drawn into 
copper wire. The oxidizing action in the furnaces had been stopped 
and the copper was being reduced by the simple process of plung- 
ing into the molten metal long logs of wood. The men covered their 
iron dippers with kaolin and dipped out the copper into the forms, 
which were greased with graphite, in which the copper was cast 
and was afterward dumped out into water for further cooling. The 
slag previously drawn from the furnaces was heated in cupolas from 
which the waste slag was thrown away, the metal being returned to 
the refining furnaces for further heating. 

From the smelting works the party was carried to the stamping 
mills of the Calumet and Hecla mines, where they saw this in- 
teresting step in the preparation of the metal. These mills contain 
some twenty-two Leavitt steam stamps with cylinders about 20 x 24 
inches in size, the capacity of each stamp being about 300 tons per 
twenty-four hours. Some idea of the magnitude of such a stamp 
can be obtained from the fact that the weight of the moving parts 
of the pestle is over 5000 pounds, and that 70 tons of iron is put 
under the mortar of each stamp over and above fhe masonry 
foundation. The stamps run about 100 strokes per minute, the 
valves being independently controlled by power from the main 
engine, and crush the material, which reaches them in blocks which 
have passed through a 4-inch grating, to such a fineness that it will 
pass through screens having three-sixteenth-inch holes. This fine 
material is then sorted out in what is called the hydraulic classifier, 
the metal and sand being sifted down through a stream which car- 
ries off the finer portions nearest the top of the stream, the next 
finer a degree lower down, etc. The very finest material is carried 
to what are known as the slime tables, consisting of large circular 
discs slightly coned and revolving about a vertical axis; the water 
rippling over these tables carries with it the sand, the heavier cop- 
per being deposited until the table in its rotation reaches a point 
where a powerful jet washes the copper off into a suitable recepta- 
cle. Coarser materials are passed through the jigs and the copper 
separated from the sand purely by reason of its greater specific 
gravity. 

The delegates were greatly interested in the mammoth 60,000,000- 
gallon Leavitt pump, consisting of a vertical triple expansion fly- 
wheel engine driving water cylinders located below it. The tailings 
on leaving the works are at such a low elevation that the sand 
would be deposited in the flow to the lake; it is therefore necessary 
to raise them about 50 feet in order to give them more rapid flow. 
They are dumped into what is known as the sand wheel, consisting 
of an enormous tension spoke wheel with buckets on the inner part 
of its periphery, which are filled by the stream of waste water and 
sand, the rotation of the wheel carrying this material to the top 
where it is dumped out into the race way to the lake. The diameter 
of the wheel is some 50 feet and it is driven by a cut gear 52 feet in 
diameter on the pitch line. The capacity of this wheel is 30,000,000 
gallons of water and 3000 tons of sand per twenty-four hours. 

The whole plant is laid out in the most careful way, everything 
being provided in duplicate, and a most complete fire department 
and lighting plant being interesting accessories. The lighting plant 
comprises two vertical triple-expansion Lake Erie engines coupled 
to the opposite ends of a line shaft, from which are belted six arc 
machines and six alternators. 

On the way from the stamp mills to the mines the party stopped 
at the more modern mills of the Tamarack mines, passing from 
there direct to the city of Calumet. The first point visited here was 
the head house and power plant of the new Red Jacket shaft, this 
being a vertical shaft which the Calumet and Hecla mine is just 
finishing to a depth of 4900 feet. The power plant contains two 
mammoth pairs of engines, each pair driving sheaves over which 
run cables to two skips, one balancing the other. When the 
engines run at sixty revolutions per minute the skips travel at a 
speed of 2000 feet per minute. They have a capacity of 10 tons 
each and are supported by a 2%-inch steel cable. Each pair of 
engines is capable of indicating 3500 horse-power. The whole 
plant, like all the works of the Calumet and Hecla system, is laid 
out on the most magnificent scale, and evidently no expense is 
spared to make it as nearly perfect as possible. 

After a picnic luncheon supplied by the kindness of the Calumet 
& Hecla Company the party visited the Superior power house, 
where are located the famous 4700-hp engine driving air compressors 
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and, by means of hydraulically operated clutch couplings and 
brakes, four single skip hoists. Adjacent to this power house there 
is being installed a new triple expansion engine of 6500 horse- 
power for driving air compressors, and, by means of a rope drive, 
the apparatus attached to the other engine. Various other power 
houses and points of interest were visited, but they were of com- 
parative unimportance. 

The party returned to Hancock and sailed at 4 Pp. M. for Duluth, a 
reguiar session being held on board during the evening. 

The meeting was called to order by the president, and a paper 
on “Mechanical Draft,” by Walter B. Snow, of Boston, was read 
by Mr. Cross, in the absence of the author. The paper will be 
published in a later issue. In the discussion which followed, the 
advantage of electrically driven auxiliaries over steam-driven in 
the economy of fuel was brought up, and the probable advantage 
of the so-called “recuperators” over economizers was pointed out, 
the tefm “recuperators” being used to define devices by which the 
heat of the exhaust gases is used to warm the air entering the 
furnace, instead of to heat the feed water as in economizers. It 
was pointed out that recuperators would be cheaper than econo- 
mizers, and that the use of a heated draft would improve combus- 
tion. The necessity of uniform thickness of the fire to prevent 
more air than necessary for combustion going through the thinner 
portions and less air than necessary through the thicker portions 
was also pointed out, and the possibility of obtaining this with the 
thicker fires which can be had with forced draft was mentioned. 

Following the discussion, Mr. H. H. Dow, of Midland, Mich., 
read a paper on the purification of water, an abstract of which will 
be found in another column. 

Mr. A. J. Wurts addressed the convention on the subject of 
lightning arresters. A digest of Mr. Wurts’ remarks on this oc- 
casion will be given in next issue. 

The meeting then adjourned, to convene in the council chamber 
of the Duluth City Hall the next morning. 


TUESDAY, JUNE 14. 


The ship arrived in the harbor in the early morning, and at 10 
A. M. the session was called, President Copeland in the chair. Mr. 
Henry Truelsen, the Mayor of Duluth, delivered an address of wel- 
come to the association, which was followed by a resolution of 
thanks on the part of the association. Following this was the 
presentation of a paper by Mr. W. S. Horry, of Sault Ste. Marie, 
on the subject of electric smelting. An abstract of this paper will 
be found in another column. 

Following this, the secretary read from the question box the 
following question: ‘On an overhead three-wire system of direct 
low tension distribution, does it afford additional protection against 
lightning to ground the neutral wire at various points throughout 
the system?” On the president’s request, Mr. Wurts gave his 
opinion on this matter as follows: “The grounding of the middle 
wire, if effected near the station, might and probably would protect 
the generator against lightning discharge coming in over that wire, 
but would not affect the liability of damage from the two other 
wires. To protect all the apparatus on the circuits from lightning 
discharges on the neutral wire this wire should be frequently 
grounded. In other words, the grounding would practically re- 
lieve one of the necessity of placing lightning arresters on that 
wire near the point where grounded.” 

Mr. James R. Dee, of Houghton, asked Mr. Wurts his opinion 
on the protection of long lines by means of barbed wire strung 
on the pole above the service wires. Mr. Wurts answered that in 
his opinion it was not a valuable protection from lightning for the 
reason that the line wires are frequently charged by conduction 
from the atmosphere, even during perfectly fair weather, when 
there are no clouds to give an inductive effect. This being the 
case, the charged atmosphere blowing across the overhead ground- 
ed wire will be drained, but there will be no perceptible effect on 
the atmosphere impinging on the line wires which will become 
charged, as though there were no other wire on the poles. Mr. 
Wurts mentioned the difficulty of getting a good ground, espe- 
cially in rock districts, a ground every three or four poles being 
desirable. The arrangement of a ground wire running down the 
side of the poles, so widely used in telegraph and telephone work, 
Mr. Wurts thought was more in the nature of a protection to the 
pole than the lines. Mr. Wurts stated further: 

“I do not know of a single case where an overhead grounded 
wire has been struck by a lightning discharge. Why should a 
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lightning discharge strike a horizontal wire insulated from the 
ground? It is charged, I think, from the atmosphere, and not, I 
take it, by a great discharge of lightning. Take insulated wire, for 
instance; if the wire were struck by a bolt of lightning it would 
rip that insulation all to pieces, it would damage the wire at that 
point, and our wires discharge very frequently during thunder- 
storms, and it does not seem to me possib'e that those discharges 
can be due to the striking of the wire by the blow. The static dis- 
charge which'comes off the wire is the same kind of a discharge 
that you get from a big static machine. I have frequently passed 
the discharges from overhead wires through pieces of tissue paper, 
and the hole produced is no larger than the head of a pin, and we 
get just such holes from a good, big static machine. But you all 
know what the power of a lightning discharge is—it splits trees 
to pieces. It won’t make a pin-hole through a piece of paper. Take 
a piece of tissue paper and use it in connection with the spark gap 
lightning arrester,and that shows that the wire is not struck by light- 
ning, but that it is simply a static discharge, and the great danger 
is due to the surging of these waves in the wire, and a piling up, 
giving an electric splash.” 

Following the discussion, Prof. Elisha Gray, of Highland Park, 
Ill., spoke, expressing his satisfaction with the trip, and talking 
about the history of the development of electricity. In the course 
of his address Professor Gray quoted the following poem: 


In the olden time, along the street, 

A glimmering lantern led the feet, 
When on a midnight stroll; 

But now we catch, when night is night, 

A piece of lightning from the sky, 
And stick it on a pole. 


Time was when one must hold his ear 
Close to the whispering voice, to hear, 
Like deaf men, nigh and nigher; 
But now, from town to town he talks, 
And puts his nose into a box, 
And whispers through a wire. 


In other days we took a car 
Drawn by a horse, if going far, 
And felt that we were blest. 
But now the conductor takes the fare 
‘ And sticks a broomstick in the air— 
The lightning does the rest. 


Following this address, Professor Fujioka, of the Imperial Uni- 
versity, Tokio, Japan, addressed the meeting, thanking the associa- 
tion for the enjoyable trip, and expressing his surprise at the scenes 
visited. He spoke of his interest in the subject of underground 
temperatures, called to mind by the enormous depth of the Red 
Jacket shaft, and the remarkably low temperature at its bottom, and 
mentioned the work of the Japanese Government in digging a 
special shaft to investigate the earthquake problem. On the sub- 
ject of lightning arresters, the professor mentioned the fact that 
in Japan the Edison three-wire system was protected by barbed 
wires run throughout on the pole lines, trouble from severe light- 
ning storms being very slight. 

Mr. H. L. Doherty, of Milwaukee, introduced a resolution of 
thanks to the Northern Steamship Company, which was unani- 
mously carried. A vote of thanks was also extended to Mr. James 
R. Dee for his management of the entertainment at Hancock and 
Calumet. A vote of thanks was also extended to the Mayors and 
citizens of Duluth and Superior, and also to the people of Sault 
Ste. Marie and the Calumet & Hecla Copper Company, as well as 
to Mr. J. M. Hill and the members of the committee who had car- 
ried out to such a successful conclusion the arrangements for the 
trip. The convention then adjourned sine die. 


Electricity and Drunkenness, 





According to the views of some physicians the human body is 
especially sensitive to electrical currents when the person is intox- 
icated. Several morals may be drawn from this; one of them is do 
not employ drunkards in connection with central stations; another 
is that if you must drink, keep away from electrical circuits. 
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A Convenient Wiring Chart. 
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BY R. LAURIE ELLIS. 


The calculation of feeders and service wires for electric lighting, 
while very simple in itself, becomes very tedious if much of it has to 
be done. 

This fact has led to the devising of various charts for performing 
these calculations graphically, thereby lessening the labor to a 
great extent. , 

The chart illustrated herewith has been found by the author to be 
very convenient for two reasons. First, it is easily used, and, sec- 
ond, anyone may very easily construct one (or more) to suit the 
varying conditions occurring in practice. 

As the mathematics of the chart is simple a description of the 
method of construction is all that is deemed advisable here. 

The formulas connecting size of wire, distance, number of lamps, 
current per lamp and loss in volts is: 

F cur. per lamp X No. lamps X distance * constant 
Loss in volts = — in in ten 
cross section in circular mils. 

In any system the lamps are usually all of one efficiency, so that 
for a given case the current per lamp is a constant. This leaves in 
the formula four variables: Loss in volts, number of lamps, dis- 
tance and Cross section. 


SCALE C = DROP IN VOLTS. 
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” SCALE A DISTANCES iN FEET. 
ELECMORLD.NY. WIRING CHART BASED ON 0.5 AMP PER LAMP. 





Take a piece of cross-section paper and lay off divisions A to some 
convenient scale, as 200’, and the vertical scale B likewise to a con- 
venient scale, as 10 volts. Assume a convenient number of lamps, 
as ten, and solve the equation (as above): 

0.5 X 10 X 200 X 21.5 
Loss in volts = ——@$—@§ ——_______ 
cross section. 
By assuming various sizes of wire, as from No. 2 to No. 14, the 
drop on scale B may be laid off. Draw diagonals from lower left- 
hand corner to these points on B and label same sizes of wire. 

This give us a chart useful for a given number of lamps at a 
given efficiency with a variable “drop” and for various sizes of wire. 
To make this chart available for a variable number of lamps, diag- 
onals, radiating from lower right-hand corner, are drawn to points 
on scale C, the distances along C being proportional to the number 
of lamps. Lay off C in loss in volts and label diagonals from lower 
right-hand corner as the number of lamps, as per illustration. The 
last mentioned diagonals should be differently colored from the first 
so as to avoid confusion. 

The working of the chart can be best illustrated by an example 
as follows: 

Given six lamps, 150 feet, one-volt drop; required size of wire. 
In the diagram take one volt on scale C and from this point drop 
vertically (as per dotted line) to diagonal marked six lamps; from 
this intersection of vertical with diagonal pass along horizontal line 
(as per dotted line) to its intersection with a vertical through point 
marked 150 on scale A. This last intersection marked o shows the 
size of wire to be No. Io. 

As a matter of course there must be a separate chart for lamps 
of different current consumption. 
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General Distribution from Central Stations by Direct Cur- 
, rents *—I. 





BY LOUIS A. FERGUSON. 

The subject of central station distribution by direct currents is 
one which is so familiar to many of you that I hesitated when 
asked to write this paper, feeling that it would be difficult to present 
to you any new thoughts or experiences, so I trust you will pardon 
me if in the attempt to precipitate discussion and bring to the at- 
tention of the meeting the ideas and ex- 
periences of others, which is, after all, 
the object of my paper, I may trespass 
upon ground previously explored. 

Nor do I wish to be construed as 
advocating blindly the general use of 
direct currents under all conditions for 
both transmission and distribution of 
electricity for lighting and power pur- 
poses in cities and towns, for records 
will, I think, clearly show that the 
writer was the first of the so-called Edi- 
son central station men (who have rep- 
resented the direct-current idea in cen- 
tral station lighting) to advocate the in- 
troduction of the alternating current as 
a means of effecting important econo- 
mies in the operating of the direct-current distribution systems, 
and also vastly extending their field of operation, which without the 
combination of alternating currents might have remained, despite 
their distinct advantages, unfortunately limited to a comparatively 
small and closely populated area. 

The general design of the modern direct current central station 
and its equipment has been fairly well established within the past 
five years, and while it was originally the custom to erect the gen- 
erating stations as nearly as possible in the electrical centre of the 
city or town, it is now generally conceded that direct current may 
be more economically distributed from a condensing station, sit- 
uated even a mile distant from the electrical centre than from a 
non-condensing station located at the electrical centre of the city, 
and it has been further demonstrated that the former practice of 
building many central generating stations in various centres of dis- 
tribution in cities is to be supplanted by the use of one or two large 
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condensing stations generating direct current for distribution 
throughout the business district if the station be within one mile 
of the electrical centre of the district, and alternating current for 
transmission to sub-stations located at the electrical centres of dis- 
tricts more remote from the main generating station. In some 
cities Waiter for condensing purposes may not be easily obtainable 
within a distance of one mile, and the location is then merely a 
question of total cost of land, building and transmission lines to 
the varius distributing stations, proper consideration being given, 
of course, to the limitations of line voltage and insulation. 

In order to show the workings of the first mentioned type of mod- 
ern direct current central station systems, I will explain in a gen- 


*Paper read before the National Electric Light “Association, twenty- first con- 
vention, Chicago, June, 1808. 
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eral way the method of distribution employed in the system of the 
Chicago Edison Company, which I think fairly represents the latest 
development in direct-current distribution, and leave the explana- 
tions of the methods of direct-current distribution in other cities 
to the representatives of the companies operating them. 

The system of distribution is a solid net work of underground 
conductors on the three-wire system, extending from North ave- 
nue to Thirty-ninth street, a distance of 6 miles north and south, 
and from Lake Michigan to Blue Island avenue, a distance of 1% 
miles, east’'and west. The entire net work is continuous from end 
to end, and is supplied at present from four central stations, all 
connected in parallel through the net work and each feeding into 
it. The two large stations located at Harrison street and Wash- 
ington street on the Chicago River, and known as Stations No. 1 
and No. 5, respectively, are condensing plants, while the stations 
on the north side and south side, located at North Clark and Oak 
streets and Wabash avenue and Twenty-seventh stréet, known as 
Stations No. 4 and 2, respectively, are non-condensing. 

The total current furnished to the net work at the time of maxi- 
mum load of the system in the winter of 1897 was 50,730 amperes, 
and is divided as follows: 





Amperes. Per cent. of Total. 
Station No. 1 35,000 70.2 
Station No. 5 7,600 15.0 
Station No. 2 3,400 6.7 
Station No. 4 4,130 8.1 

50,730 100.00 


The total low tension direct-current kilowatt hours’ output for the 
stations for the fiscal year of 1897 was 15,255,466, divided as follows: 


Yearly 
Average 
Low Tension Per cent. Maximum Station 
Kilowatt Hours. of Total. Stat’n Volt’ge. Volt’ge 
Station No. 1 11,335,618 74.3 149. 126.2 
Station No. 5 2,314,473 15.2 142.5 129.6 
Station No. 2 ° 808,158 aR 125.0 119.0 
Station No. 4 797,217 £3 123.5 120.1 
tie S acsieiiacs 
15,255,400 100.0 


The pressure at the feeder ends throughout the system is main- 
tained at 115 volts on each side of the three-wire system. Although 
the maximum station pressure is 149 volts, the average pressure 
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of all stations for the year is 126.2 volts, giving an average loss of 
pressure of 11.2 volts, or, 8.8 per cent., which means an average 
yearly efficiency of distribution of 91.2 per cent. from the station 
switchboards to the customer’s meter. 

The centre of distribution in the business district of the city is 
at Adams Street, between Clark and LaSalle Streets. Station No. 
I, which, as has been shown, furnishes 74.3 per cent. of the total 
low tension output, is located on the Chicago River at Harrison 
Street, 3340 feet distant from the centre of distribution at Adams 
Street. Station No. 5, which furnishes 15 per cent. of the total 
low-tension output, is located on the Chicago River, at Washing- 
ton Street, and is 4500 feet from Station No. 1, and 3000 feet from 
the Adams Street sub-station. 

These two stations furnish all the low-tension output for the dis- 
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trict bounded by the river on the north, Harmon Court (approxi- 
mately) on the south, Lake Michigan on the east and the river on 
the west. They also furnish all the energy for the entire low-ten- 
sion system of the city during the hours from midnight until dusk 
the following afternoon, and a portion of the output of districts 
No. 2 and No. 4, from dusk until midnight daily, and ultimately 
they will furnish all of the output of the territories mentioned, and 
all of the energy required for alternating transmission lines into 
the outlying districts of the city and its suburbs. 

The load curves “A,” here shown, indicate the amperes furnished 
in district No. 1, by Stations No. 1 and No. 5, the smaller lower 
curve representing that delivered by Station No. 5, and the lower 
large curve showing that delivered by Station No. 1, and the upper 
curve representing the total amperes delivered to district No. I. 

The distribution of current from these two stations to the un- 
derground net work is as follows: 

From Station No. 1 to the Adams Street sub-station is laid an 
immense trunk line known as the Adams Street trunk line, having 
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a total cross-sectional area of 66,000,000 circular mils, 28,500,000 
circular mils being ordinarily connected on the positive and nega- 
tive sides, and 9,000,000 circular mils in the neutral. The length of 
this trunk line is 3340 feet, and it is made up of fifteen special Edi- 
son tubes, each 3,000,000 circular mils area, laid directly in the 
ground, and fourteen 1,500,000 circular mils stranded rubber in- 
sulated, lead covered, and juted cables drawn into cement-lined 
iron ducts. The trunk line on leaving Station No. 1 goes down a 
shaft 60 feet, thence through a brick tunnel built especially for it 
in the river bed to the east side, where it rises again in another 
shaft 60 feet into the tunnel house, where a smal! switchboard is 
located. The portion of the trunk line in the shafts and tunnel, 
which is 430 feet in length, is made up entirely of cables, of which 
forty-five are 1,000,000 circular mils Siemens jute insulated and 
fourteen are 1,500,000 circular mils General Electric rubber in- 
sulated, leaded, asphalted and iron-armored submarine cables, each 
supported on iron racks. Where the cables hang vertically in the 
shaft, they are supported by the iron-armored sheathing clasped 
between iron plates on a heavy cast-iron ring. The copper con- 
ductors thus hang in a sort of basket, the strain being distributed 
throughout the length of the cable. At the tunnel house the forty- 
five Siemens 1,000,000 circular mils cables connect with fifteen 
3,000,000 circular mils single-pole Edison feeder tubes, and together 
with the fourteen 1,500,000 circular mils cables are mounted on 
racks in a large subway, into which the duct line enters about 200 
feet east of the tunnel house. At intervals of about 500 feet man- 
holes are built in the Edison tube portion as well as in the conduit 
portion of the trunk line, thus affording a quick means of locating 
low insulation points as they develop. Each of the tubes and cables 
is provided with an amperemeter at Station No. 1, and with 
switches at both ends, so that they may be completely disconnected 
from the system in case of trouble. Two of the 3,000,000 circular 
mils tubes are provided with throwover switches and arranged so 
that they may be quickly connected either to the positive or neutral 
or negative or neutral at will. All of the cables are provided with 
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throw-over switches on both ends, so that they may be operated 
either as positive or negative at will, thus providing for any possi- 
ble contingency that may arise. At the Adams Street sub-station 
the trunk line feeds into the main bus-bar in the distribution room, 
and from the switchboard forty-two feeders radiate to various 
points in the business district, ranging in size from 250,000 circular 
mils to 1,000,000 circular mils, and in length from 290 feet to 2831 
feet, the average size being 485,000 circular mils, and the average 
length of feeder 1373 feet. 

The maximum current in amperes carried over the trunk line 
and distributed from the Adams Street sub-station last December 
was 34,400 amperes, the maximum loss of pressure on the trunk 
line being 12.4 per cent., and to the customers’ meter 22.8 per cent., 
the distance to farthest feeder end being 6171 feet. In addition to 
the current furnished to the trunk line, Station No. 1 also delivers 
from its main bus-bar current to the two 1,000,000 circular mil feed- 
ers which feed into two points in the southern portion of the busi- 
ness district. One of these feeders terminating at Wabash Avenue 
and Harrison Street is 3800 feet in length and carries with maxi- 
mum station pressure 780 amperes on each side, the other terminat- 
ing at Eldredge Court and State Street is 4800 feet in length and 
carries with maximum station pressure 620 amperes on each side. 
The feeding of District No. 1 by Station No. 5 is done in much 
the same manner as that just described by the two feeders from 
Station No. 1 into the southern portion of the district. From Sta- 
tion No. 5 eight feeders, varying in size from 400,000 circular mils 
to 1,000,000 circular mils, and in length from 2175 feet to 4445 feet, 
terminating at different points in the northern section of District 
No. 1, deliver a total of 7600 amperes at maximum station pressure 
of 140 volts, the amount of current furnished during the run being 
only enough to maintain standard system pressure at the feeder 
ends, the curve of station voltage following very closely that of 
Station No. 1. 

Station No. 2, which is now really a rotary transformer sub-sta- 
tion, is 17,500 feet from Station No. 1, and 14,300 feet from Adams 
Street sub-station. The load diagram “B” shows the amperes de- 
livered to District No. 2, the cross-hatched portion representing 
the current furnished through the rotary transformers and the un- 
shaded portion representing the current furnished by the dynamos 
in Station No. 2, the dynamos and rotary transformers operating 
in parallel on the three-wire system. The upper curve shows the 
total amperes delivered to District No. 2. 

Station No. 4, which now operates only from dusk till midnight, 
and will later become a sub-station, is 11,500 feet from Station No. 
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I, 9000 feet from Station No. 5, and 8000 feet from Adams Street 
sub-station. The load diagram “C” shows the amperes delivered 
to District No. 4. The portion of the.curve from midnight until 
3:30 P. M. on the winter day and until 6:30 Pp. M. on the summer day 
is furnished from District No. 1 through the inter-connected un- 
derground net work, the District No. 4 being, during these hours, 
merely an extension of District No. 1, and having no distinct sup- 
ply delivered through its own switchboard. From dusk till mid- 
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night the generating plant in Station No. 4 is operated, and the 
current is delivered as shown by the next to the highest curve on 
the diagram, the low curve marked No. 5 representing the amperes 
furnished by Station No. 5 to District No. 4 over « direct-current 
tie line between the switchboards of the two stations. The tie line 
is made up from one feeder running out of Station No. 5, originally 
feeding into District No. 1, and now connecting by means of river 
cables with a feeder out of Station No. 4, which formerly fed into 
the district at a southern point. This tie line is also used on dark 
cables with a feeder out of Station No. 4, which formerly fed into 
the main bus in Station No. 5 and allowing it to take a small cur- 
rent and deliver it to Station No. 4 switchboard, thus relieving the 
network between Districts No. 1 and No. 4 of some of the work. 
Between the hours of midnight and 8 o’clock in the morning 
there is only one low-tension direct-current generating station op- 
erating (Station No. 1) supplying direct current to District No. 1, 
and through the network to District No. 4. 

District No. 2 is supplied from Station No. 1 by means of a con- 
verse rotary transformer connected to the 250 volts direct-current 
bus-bars, converting to three-phase alternating current at about 160 
volts. By means of step-up transformers this is raised to 4500 
volts, and at this pressure the energy is transmitted by three-phase 
underground transmission line to Station No. 2, where it is re- 
duced by step-down transformers to about 80 volts, and converted 
by means of rotary current transformers to direct current at about 
115 volts. 

For the permanent conversion of Station No. 2 into a sub-station 
a pair of special 200-kw generators are being installed, directly 
coupled to the existing 600-hp triple-expansion engines in Station 
No. 1. Each generator is provided with a commutator and a set 
of three collector rings, and is designed to deliver from the same 
armature direct currents and three-phase alternating currents, the 
direct-current sides of each pair of machines being connected in 
series to form a three-wire unit, and the alternating-current sides, 
after passing through transformers stepping up to 4500 volts, being 
connected in multiple. The alternating current from these ma- 
chines will be taken to supply the transmission line to Station No. 
2, and the balance of the capacity of the machines will be delivered 


directly into the main direct-current bus-bar of Station No. 1, thus - 


keeping the unit operating at full load and maximum efficiency 
during its run. The peak of the load in District No. 2 arrives later 
than the peak of District No. 1, so that the same investment in 
steam and electrical machinery may, be employed to take care of a 
portion of the peak in both districts, these special generators con- 
stituting a reserve or surplus for the direct-current equipment of 
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Following is a list of the papers to be read at the meeting of the 
Canadian Electrical Association, which will be held in Montreal 
on June 28, 29 and 30: “How to Overcome Some of the Difficulties 
Encountered by Central Station Men,” by A. A. Wright, of Ren- 
frew, Ont.; “The Unconscious Ownership of an Important Key— 
A Plea for the Introduction of Goods Traffic on Our Suburban 
Tramways,” by W. T. Bonner, Montreal; “The Quimby Screw 
Pump,” W. T. Bonner; “Experiences of an Inspector,” by Dr. J. 
K. Johnstone, of Toronto; “The Electric Current in the Rainy 
River Gold Mines,” by W. W. Hopkins; “The Importance of 
Proper Methods of Illumination,” by F. A. Bowman, of New Glas- 
gow, N. S.; “Electric Utilization of Water Powers,” by Louis De 
Witt Magie, Montreal; “Economies in the Boiler Room,” by James 
Milne, Toronto. 

The social features of the convention will include a trip in the 
evening, June 28, around Mount Royal by special cars. On the 
afternoon of June 29 the delegates will visit the Bell Telephone 
Company’s new building, the street railway company’s power house 
and the power house and works of the Lachine Rapids Hydraulic 
& Land Company, returning to the city at 7:30 o’clock. The an- 
nuai association banquet will be held at the Windsor Hotel on the 
same evening. On June 31 a visit will be made to McGill University 
in the morning; in the afternoon the Royal Electric Company’s 
lighting station and factory will be inspected; then by special train 
the delegates will be taken to the works of the Chambly Manufac- 
turing Company at Chambly. The convention headquarters will 
be at the Windsor Hotel. 
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Transformer Economy.* 





BY PROFESSOR WINDER ELWELL GOLDSBOROUGH. 


A great deal has been said and written about the transformer of 
alternating currents, and yet we are only just beginning to under- 
stand this much discussed piece of apparatus. The manufacturers 
have made it ang experimented with it, the theorists have experi- 
mented with it and disputed over it, the underwriters have disputed 
over it and endured it, and the central 
station men have endured it and made 
use of it to the great good and comfort 
of the public. No other piece of ap- 
paratus in the field of electrical engi- 
neering has been lauded higher or been 
the subject of greater abuse, and to 
all it has served a purpose. 

We are constantly impressed with the 
fact that the refinements of exact sci- 
entific methods are being made the 
subject of everyday discussion, and 
that the more difficult problems of the 
technical side of the profession are be- 
ing so well elucidated by our “practical 
theorists” that it is possible for all of 
us to enjoy a concrete appreciation of 
electrical science without an excessive expenditure of mental en- 
ergy on the theoretical. 

Our principal manufacturing companies freely advertise and guar- 
antee the specific economic performance of which each and every 
one of the transformers that they place upon the market is capable. 
They severally advertise to supply us with transformers equaling in 
efficiency, regulation (and what not), any other transformer that can 
be found upon the market. 

With a view to investigating the present status of the transformer 
and the ability of transformer manufacturers to meet in all cases 
the exacting specifications which they have laid down for them- 
selves, I have had a number of transformers of recent design tested 
in the Purdue laboratories within the last year. The results of 
these tests are especially gratifying when gauged from the stand- 
point of our present commercial requirements, and to the specialist 
a detailed statement of the results would be interesting. In view 
of the fact, however, that the electrical literature of the day con- 
tains numerous matter of this kind I will not bore you with many 
figures, but rather discuss the results in a general way. 

With but one exception the transformers tested have sunpassed 
the requirements of the specifications laid down by Professor Jack- 
son in his excellent article on transformer testing, with which we 
are all familiar, and generally speaking they have conformed fairly 
closely to the published guarantees of the companies submitting 
the transformers for test. To what extent this is true may be better 
appreciated if I cite one or two examples, 

A 2.5 kw transformer was submitted for test that was guaranteed 
to conform to or improve upon the following specifications: Core 
loss, 48 watts; regulation, 2.1 per cent., and full load efficiency, 96.1 
per cent. The test of this transformer gave, core loss, 42.19 watts; 
regulation, 1.9 per cent., full load efficiency, 92.2 per cent. 

The showing made by this transformer is good. The core loss is 
5.81 watts less than the stipulated value, and the efficiencies are in 
excess of the stipulated values. In this case the manwfacturers 
more than substantiated their guarantee, and supplied a transformer 
that is a greater revenue producer than the specifications call for. 
If the core iron of this transformer can be relied upon as not ma- 
terially increasing in its hysteretic loss with age, it is an easy matter 
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to figure the money value of the excess economy that the trans- 


former develops. 

Suppose, for instance, a contract should be made for forty of 
these transformers at $30.00 each, to meet an increase in a station 
load of 100 kilowatts. On an all-day schedule these transformers 
would probably carry a commercial load equivalent’ to full load 
working for five hours. This assumption may seem to represent a 
better condition of service than is usually met with in practice, but 
it is an assumption that is fair to the manufacturer in considering 
the all-day efficiency. The transformers would therefore be working 
under no load for 6935 hours and under full load for 1825 hours per 








“Abstract of paper read before the National Electric Light Association, 
twenty-first convention, Chicago, June, 1808. 
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year, and under the conditions of the test would save 1794 kw 
hours to the station. If we figure the cost of producing this power 
at 2 cents per kw hour, the saving per year would be $35.88 for 
the forty transformers, or practically 3 per cent. on the amount in- 
vested in the transformers. If this power were sold for 6 cents per 
kw hour it would represent a net gain to the purchaser of 
1794x.06=$107.64 per year more than he had any right to expect 
under the contract specifications. 

Another 2.5 kw transformer submitted for test is advertised by 
the makers to show a core loss of 57 watts, a quarter load efficiency 
of 91 per cent., a full load efficiency of 96 per cent., a regulation of 
2 per cent., and a no load current of .1 ampere. Under test it was 
found to have a core loss of 63.6 watts, a quarter load efficiency of 
go per cent., a full load efficiency of 94.8, a regulation of 3 per cent. 
and a no load current of .087. 

Suppose we estimate the economy of transformers of this type 
just as we did those of the type previously considered. The forty 
transformers, working on the same schedule, would waste 4014 kw 
hours more power than they should under the specifications 
advertised. At 2 cents per kw hour the total money loss would be 
$80.00 per year, or over 6.5 per cent. of the cost price of $1,200. 

Many engineers may claim that the cost of checking up the per- 
formance of the transformers would more than eat up the saving 
effected by the small margin that these results represent, and in 
many cases under the present organization this would doubtless be 
true, but if a well-advised stand was taken by the central station 
managers for mutual protection, the result would be markedly bene- 
ficial, 

A percentage of the transformer output of each of the manufac- 
turing firms could, for instance, be tested in some one place, where 
a record of the individual performance of all the transformers sub- 
mitted for trial could be kept, and not only efficiency, but aging 
and insulation and temperature trials could be made at a merely 
nominal expense. 

But these examples do not cover the ground. I will cite two 
others: In the case of a 15 kw oil insulated transformer, guaran- 
teed to develop a quarter load efficiency of 96 per cent., a full load 
efficiency of 97.4 per cent, and to have a regulation of 1.77 per cent., 
the test showed a quarter load efficiency of 94.5 per cent., a full load 
efficiency of 96.1 per cent., and a regulation of 1.6 per cent. The 
core loss of this transformer, which operates at 60 cycles, is 186.6 
watts, and the specifications under which it was built require that 
the core loss should be about 150 watts. 

It would take seven of these to give an output of 100 kilowatts— 
and they would cost not less than $115 each. The seven trans- 
formers in this case would waste 3,855 kw hours in a year, which 
represents a financial loss of $77 in one year, over and above the 
loss to be expected. This approximates 10 per cent. of the original 
cost of the transformers and is an item that cannot be neglected. 
If, on the other hand, this waste power could be sold at 6 cents per 
kw hour, it would represent a part of the just return on the invest- 
ment contemplated when the transformers were purchased, and 
would mean $221 to the company. 

Not long ago a manufacturing company requested permission to 
send a I-kw transformer to the university laboratories for a spe- 
cial test, as the transformer was of a new type and highly efficient. 
There was no direct guarantee in this case, but the impression was 
given that the transformer would develop an efficiency equal to, if 
not exceeding, the efficiency of any other transformer of like ca- 
pacity on the market. The results of our tests indicated a core loss 
of 178 watts, a full load efficiency of 83.6, a quarter load efficiency 
of 62.4 and an all-day efficiency of only 54.5 per cent. 

There are probably to-day a goodly number of these so-called 
“highly efficient” transformers eating up the profits of various of 
our lighting companies throughout the country, simply for the rea- 
son that in many cases business managers of electric light and 
power plants are not sufficiently alive to the importance of looking 
after the efficiency of the apparatus forming their equipments just 
as closely as they look after and check up every item of operating 
expense and maintenance that is necessitated by the exigencies of 
the service. 

The use of transformers such as the one just referred to would 
be pitiable. It is fortunate that they do not grow to large propor- 
tions, but nevertheless they have a telling effect wherever they fall. 

As regards the aging of the modern transformer irons, I hold 
rather a conservative opinion at the present time. A great deal has 
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undoubtedly been accomplished within the last few years in ghe way 
of improvement in this respect, and the modern transformers that 
are supplied to us for testing show a wonderful gain in efficiency, 
due both to the lower initial core losses and to the diminished per 
cent. of increase of these core losses with the aging of the iron. 


The general opinion seems to prevail at present to the effect that 
aging is due directly to the reversal of the direction of the flow of 
the magnetic flux in, rather than to long continued heating of, the 
iron forming the cores of transformers, and this opinion is also ex- 
pressed in much of the printed matter that has come into my 
hands. 

In a recent lecture delivered by Professor Fleming, he said: “It 
was also discovered, some time back, by Mr. W. Mordey, that pro- 
longed slow*heating of iron to only 60° C. has a marked effect on 
the hysteretic constant, and the result is often to increase this con- 
stant two or three times. The effect varies with the annealing of 
the iron, and in many cases the iron which shows the least hyster- 
etic constant at starting experiences the largest percentage increase 
of it on prolonged heating. This effect is called the magnetic age- 
ing of the iron. Owing to the enormous use of iron for trans- 
former purposes, this aging had now become a very important 
matter. 

“The electrician lays no very great stress on the mechanical qual- 
ities, such as tensile strength, elasticity and so on, but he requires 
high permeability, small hysteretic constant and small aging; and 
the iron and steel manufacturer has been able of late years to meet 
these new requests by producing steel of the necessary quality. 
Iron and steel can now be produced with a maximum permeability 
of 4,000 C. G. S. units, a hysteretic loss of about .15 watt per 


‘pound, with 100 cycles and 2500 flux density, and of non-aging 


quality. I do not mean to imply that all these qualities can be 
equally combined in the same sample, but that the iron or steel can 
be varied to suit the demand. Steel can be produced with a higher 
permeability than wrought iron for large magnetic forces, and with 
a superior non-aging quality.” 

The fact seems to be well established that non-aging transform- 
er iron is a commercial possibility, but the fact remains to be dem- 


_ onstrated practically that material of the necessary quality can be 


obtained in sufficiently large quantities to supply the demands that 
are being made upon the manufactories. 

Failure in this regard is not the fault of the builders of the trans- 
formers, and I have reason to know that there are cases in which 
disquiet prevails in the minds of managers as to whether or not 
they are getting what they are paying for. I know that the general 
claim is made that iron with an “inappreciable/ aging effect” is 
used, and I do not wish to go on record as claiming that it is not 
used, but what I do wish to point out is that there are transformers 
being placed on the market to-day that do not contain non-aging 
iron. From a large transformer company I have received notice 
that “at the present time we have no non-aging iron which will 
fulfil our specifications of core loss; that which we have on hand 
will give a core loss of from 20 per cent. to 25 per cent. greater than 
the amount stated in our specifications.” At the present time, there- 
fore, it is needful to make just as careful tests for aging as for effi- 
ciency or for insulation, in spite of the fact that the former take a 
longer time and are therefore relatively more expensive to make. 


During the last three months six transformers of different types 
have been subjected to most carefully conducted aging tests in our 
laboratories. The completed report on these tests has come to me 
within the last few days, and I can give you a résumé of the results. 

The core losses of transformers A and B were high to begin 
with, the first being 72 watts and the latter 83 watts. The per cent. 
increase in the core loss of these two transformers does not, how- 
ever, seem to be as great as the per cent. increase in the core losses 
of transformers C and D that are of more recent manufacture, 
and that showed initial core losses of 31.5 and 37 watts, respect- 
ively. 

Transformers B and D are of 1.5 kw capacity, and transformers 
A and C of 2.5 kw capacity. An increase of from 5 to Io per cent. 
is shown in all the transformers. 

To get an idea of what this means, suppose we consider the 
effect upon the economy of the 2.5 kw transformers, considered 
in the second case discussed above, of a 10 per cent. increase in the 
core loss. It will add $1.11 per year to the cost of operating each 
transformer at 2 cents per kw hour, or $44.4 for the total number. 

This represents an additional gain of 3.7 per cent. per year on 
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the investment in three months, or a possible percentage loss on 
the investment of 14.8 per cent., after the first year, on the suppo- 
sition of a uniform increase in the core loss. 


These figures are not startling in any way; they are too small 
for that; but they are matters of fact to be taken into considera- 
tion when making investments. The opinions that I am voicing 
regarding the aging of modern transformer irons are conserva- 
tive; as I believe the transformers built to-day will show a marked 
improvement upon the performance of transformers built even as 
late as one year ago. As far as the aging tests that we have made 
go to throw light upon the subject, I am inclined to believe that 
the aging problem has as yet not been solved, as none of the 
transformers tested have met the requirements of the specifications 
under which they were submitted, and some have fallen very far 
short of-it. All of the transformers tested were new except trans- 
former A, which at the time these tests began had a core loss al- 
ready increased to 13 per cent. above its initial value. Transformer 
A was built about two years ago. 

The aging of transformer iron does not increase at a constant 
rate with the time. The rate of increase diminishes as the service 
continues, but the increase may go on indefinitely. Until the use 
of non-aging iron becomes more generally possible than at pres- 
ent, it is probable that it will pay to replace the majority of the 
transformers placed on the market by new ones every few years. 

It is our present intention to inaugurate next fall a series of one 
year aging tests under continuous full-load conditions of a repre- 
sentative number of transformers that will be built during the 
present summer by the manufacturing companies who are inter- 
ested in having these points thoroughly ventilated, and I trust to 
be able to publish a record of fine performance in this respect at 
the time of the completion of the tests. ' 


The correct’insulation of transformers is another important 
point that should be considered by the central station manager. 
Like many of the problems with which we have to deal in the ef- 
fort to make the transformer a commercial success, this one seems 
to be subject to a wide variety of opinion. The oil insulation of 
transformers has deservedly come into great favor, and where care 
is taken in the selection of the oils used and in the proper design 
of the transformer case, high protection is secured. Oil insulation 
under all circumstances does not, however, secure to the purchaser 
the protection which he feels he is paying for. The claims that are 
usually made for the superiority of oil insulation, to wit, that it 
serves to preserve the insulation from oxidation, reinforces the 
resistance of the insulation to puncture, reinsulates punctures after 
the passage of the discharge and facilitates the diffusion of the en- 
ergy liberated as heat in the core and the coils, can in general be 
readily substantiated. 


My experience, however, is that these statements must be regard- 
ed as having only a relative bearing upon the subject. Under cer- 
tain circumstances the insulating value of an oil will be very 
materially impaired. We are told that transformers will last in- 
definitely when insulated with oil, whereas without oil the insulation 
will be so deteriorated after five or ten years that the transformers 
shouid be replaced, and it may therefore be a matter of surprise that 
the insulating qualities of the oil itself are ever seriously dimin- 
ished. As a matter of fact experiment shows that the insulating 
properties cf the oils commonly used in transformers are increased 
as their temperatures are raised up to about 110° C., and that if al- 
lowed to cool they will not lose their augmented power of resisting 
a disruptive discharge. This much might be said in favor of oil 
insulation, in view of this two or three-fold gain in insulating 
power, were it not for the fact that a continued heating of the oil 
for any considerable length of time changes the oil to such an ex- 
tent that on being cooled its break-down value will be only about 
one-fifth of its original value. And therefore an oil-insulated trans- 
former that will stand an insulation test of 10,000 volts when new 
may break down under a pressure of 2,000 volts after having been 
in continuous service for a considerable time. Conditions such as 
will produce a result of this character are not likely to occur in the 
case of modern transformers, as the increase in the temperature 
of even the poorest transformers rarely exceeds 70° C. I have, 
however, met with cases in which excessive heating has resulted 
when the transformers were kept. continuously in service, and I 
have also in mind a case in which a good modern transformer was 
so sitvated above a tin roof and in a position where it was protected 
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from any breeze that might be stirring, that, when the sun played 
upon it, its temperature reached perfectly distressing values. 

For all commercial purposes the best oils will be found to give 
thoroughly satisfactory results and retain their insulating properties 
unimpaired so long as the maximum temperature of the oil does 
not exceed 60° or 70° C. In making a station test of a transform- 
er, if the rise in the temperature of the windings, as measured by 
the increase of resistance method, does not exceed 50° C., after a 
ten hours’ run at full load, the transformer may be passed as satis- 
factory in this respect. 

In connection with oil insulation it must be remembered that its 
efficiency as an insulating medium is impaired by discharges in the 
oil. One of the foremost claims made in behalf of oil insulation 
is that it will flow in and fill up a rupture in. the insulation of the 
coils. Every electric discharge that takes place through the oil, 
however, disintegrates and breaks up the normal structure of the 
oil, and causes carbon and other conducting compounds to form. 
These will rapidly multiply if the discharges are at all frequent, and 
will destroy the insulating properties of the oil. 

There is a city in the West in which the conditions under which 
electricity is supplied for incandescent lighting are somewhat un- 
usual. There are two companies interested in the business, and 
both employ the alternating current converter system of distribu- 
tion. The plant that is operated by the older company was installed 
about six years ago, and its equipment has grown slowly from year 
to year as business expanded. Its development has followed the 
waves of evolution modifying electric lighting practice within this 
period with a lag factor approximating 90°. The plant has some 
strictly modern machinery, but much of the line equipment is old. 
A number of its transformers have been burnt out on account of 
defective insulation, some have been burnt out by lightning and 
some have shown their efficiency by getting so hot when switched 
in on an all-day schedule, under light load, that the “oil used to 
insulate them boiled up and over and ran down the outsides of the 
cases,” 

The dines of the old company are not protected by lightning 
arresters except where they enter the station, and the secondaries 
are not grounded. 

The new company has been in operation two years, and its plant 
is thoroughly up to date and highly efficient. Oil-insulated trans- 
formers of from 80 to 200 lights’ capacity are used, and are kept in 
continuous service. The transformers are of modern design and 
stand an insulation test of 7,000 volts, without oil. The lines of the 
new company run over those of the old company and are protected 
about every 1,500 feet by lightning arresters. None of the second- 
aries of these transformers are, however, grounded, and magnetic 
shiclds are not used. The new company has never experiencd any 
trouble from burn-outs of any kind, although its lines are very 
much exposed. In a very violent electric storm which occurred 
some time since, in which the service of the old company suffered 
in consequence of transformer burn-outs, the service of the new 
company was not interfered with in any way, although lightning 
struck its lines several times. 

There has been a great deal of interest expressed recently in the 
effort to formulate a definite set of specifications covering the con- 
struction and insulation of transformers, with the end in view of 
decreasing the fire hazard and supplying the necessary protection 
from loss of life and property to both the producer and consumer of 
electrical energy. 

In a letter that I have lately received from a gentleman who is 
miuch interested in the success of this project, he says that after 
corresponding with a number of makers, engineers and lighting 
companies to obtain suggestions as to the remedies for the troubles 
arising from crosses, lightning, insulation, break-downs, etc., the 
results were very unsatisfactory, as there seemed to be a vast differ- 
ence of opinion. 

I have read a great many articles for and against the use of earth- 
ing devices, grounded shields and grounded secondaries, but I am 
yet to be convinced that the prominent American practice of high 
insulation resistance to a disruptive discharge and a plentiful use of 
well-grounded short air-gap lightning arresters does not give a 
sufficiently good protection. 

As I have already remarked, the number of modern transform- 
ers that are reported as burning out is relatively very small. By 
far the greater portion of the troubles arise from crosses between 
the high and the low potential circuits, and in such cases the loss 
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must be attributed to faulty installation and not to any imperfection 
in the transformer. 

An oil-insulated transformer for use on 2,500-volt primary cir- 
cuits, or less, having a maximum temperature at full load not ex- 
ceeding 65° C. and designed to stand an insulation test without 
oil of 7500 volts for five minutes, and a prolonged test of 10,000 volts 
with oil, will be in slight danger from lightning discharges if pro- 
tected within a distance of 500 feet by a properly installed arrester. 

A transformer should also be able to stand a double primary po- 
tential test for five minutes, and the insulation test should be made 
betwecn the coils and between each coil and the core. 

In the case of transformers to be used exclusively on very high 
voltage circuits these considerations do not apply, nor should this 
paper be considered as dealing with this class of alternating appa- 
ratus, which has come to form a department by itself. 

In considering the economy of transformers, the problem before 
us is not so much a discussion of their efficiency as a converter of 
electrical energy, as it is a discussion of this efficiency in connec- 
tion with the numerous extraneous causes that tend to make the 
transformer a menace to life and property. 

To my mind a great deal would be gained if an understanding 
could be brought about between the makers and purchasers of 
tran.formers that would result in a uniform practice in the several 
depattments of transformer design. The manufacturers would work 
to better advantage by having definite specifications to work to, and 
the way would be open for a bonus or forfeit in equitable propor- 
tion to an excess of or shortage in the economy of the product. 
The fad at present tends toward over-production. It is bad practice 
to run to extremes in any department of engineering, and too much 
protection may turn out to be just as costly as too little. 


The Omaha Meeting of the Institute. 





The fifteenth general meeting of the Amerian Institute of Elec- 
trical Engineers will be held at the Millard Hotel, Omaha, Neb., be- 
ginning on Monday, June 27, at 10 a. M. Daily sessions will be 
held from 10 A. M. to I P. M., and continued Tuesday, Wednesday 
and Thursday. The following papers will be presented: 

“Inaugural Address,” by the president, Dr. A. E. Kennelly; “The 
Dielectric Strength of Air,” by C. P. Steinmetz; “Two-Wire Dis- 
tributing Systems and Lamps at 220-240 Volts,” by John W. 
Howell; “A Capillary Electrometer for Electrical Measurements,” 
by Chas. F. Burgess, of Madison, Wis; “Alternating Current 
Transformers from the Station Manager’s Viewpoint,” by W. F. 
White, of Omaha, Neb; “The Graphical Treatment of Alternating 
Currents in Branching Curcuits, with Special Reference to the 
Case of Variable Frequency,” by Dr. H. T. Eddy, of Minneapolis, 
Minn.; “Some Phases of the Rapid Transit Problem,” by Albert 
H. Armstrong, of Schenectady, N. Y.; “The Evolution of the Line 
Signal,” by Arthur V. Abbott, of Chicago; “The Commutated 
Curve of a Composite Wound Alternator,” by D. C. Jackson; “Al- 
ternate Current Working for Laboratory and Testing Purposes,” 
by Harris J. Ryan; “High Voltage Power Transmission,” by 
Charles F. Scott; “Preliminary. Report of Committee on Standard- 
ization,” Dr. Francis B. Crocker, Chairman; “Transmission and 
Distribution of Power for Railway Service,” by Ernst J. Berg, of 
Schenectady, N. Y.; “The Education of Electrical Apprentices 
and Journeymen,” by Arthur A. Hammerschlag, of New York City; 
“Air Gap and Core Distribution—The Magnetic Flux and its Effect 
upon Regulation and Efficiency of Dynamo Electric Machinery,” 
by W. E. Goldsborough; ‘“‘The Imperial Electric Light, Heat and 
Power Plant of St. Louis,” by George A. Damon, of Chicago; 
“Some Tests with an Induction Generator,” by A. F. McKissick. 

Members from Chicago and the East should arrange to leave 
Union Station, Chicago, by the 5:50 Pp. m. train on the Chicago, 
Burlington & Quincy Railroad, Sunday, June 20. In order to make 
this connection, members from New York and the East should 
leave New York City by the 1 Pp. M. train on the West Shore Rail- 
road, Saturday, June 25, which is due at Chicago 4 P. M. June 26. 

Members will avail themselves of the special excursion rate fixed 
for the Trans-Mississippi Exposition, which is $14.75 from Chicago 
to Omaha, or $48.50 from New York to Omaha. These round trip 
tickets will be good until July 5, or by special indorsement until 
August 30. Rooms at the Millard Hotel, which will be the Insti- 
tute headquarters, are from $1.50 upward on European, and $3 up- 
ward on the American plan. 
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Electric Smelting.* 





BY W. S. HORRY. : 
There is not much hope for improvements in the regenerative 


furnaces that will make it possible to attain,even approximately, the 
degree of heat that can be developed by electricity, and even if the 
gas or oil furnaces were so designed that a high intensity of heat 
could be developed there is still the difficulty that no crucible would 
starid it, as all substances otherwise suitable for crucibles are in a 
liquid or gaseous state at this temperature. But with the heat devel- 
oped in the interior of a vessel by electricity this difficulty does not 
apply. Thus we see molten masses of carbide of calcium weighing 
a ton or more at probably 3000° C. contained in a cast-iron recepta- 
cle that would be melted if it reached a heat of 1100° C. 

Another merit of this method of smelting lies in the fact that the 
temperature is easily under control. All processes require a precise 
degree of heat at which they are carried on most advantageously. 
In gas making and several other cases the heat is judged by its 
color; in any case it is judged and rarely measured. But in the 
electric furnace the heat can be indicated very accurately by the 
wattmeter, so that results once attained in this apparatus can always 
be duplicated with ease. : 

At Sault Ste. Marie we obtained from some of the mines at Sud- 
bury, Ont., a sulphide nickel ore containing generally about 3 per 
cent. of nickel. Its general composition is sulphur 42 per cent. 
combined with iron, nickel and silica. It was proposed to experi- 
ment on this ore, extracting the sulphur to be used as sulphuric 
acid in paper making. The ore was roasted in a specially designed 
regenerative furnace, and a purple matter was produced, still, how- 
ever, containing 7 per cent. of sulphur. Had this process of roast- 
ing continued longer the sulphur would have been all reduced in 
time; but after a certain point is reached it isa pure waste of fuel 
to continue the roasting process. . 

The matter was next ground up and mixed with lime and carbon 
as reducing agents and the whole composition was served into an 
electric furnace. After fusing the resultant metal was found to 
contain only 2-100 per cent. of copper. The alternating current 
only was used. I am informed by metallurgists that this practical 
elimination of the sulphur is gratifying, and that the use of the 
electric furnace here is an improvement, as it performs cheaply a 
service that can only be done expensively in other ways. Two 
types of electric furnace were used and the results obtained from 
them differed widely. One was a crucible serving as one electrode 
with a carbon pencil movable vertically as the other pole. This 
pencil was drawn up as the melting proceeded and as more mixture 
was added; then, when the crucible was full, the current was shut 
off and it was allowed to cool. On removing the contents of this 
crucible a brilliant lump of metal was found at the bottom of the 
pot. This was analyzed and found to contain 40 per cent. nickel, 
28 per cent. iron, 12 per cent. carbon, 15 per cent. silicious matter, 
no sulphur, and 5 per cent. as yet undetermined. There was also 
found much iron in the charge, all containing nickel. There was 
slag, too, of course, and some unreduced composition. It will be 
noticed that the nickel had separated from the iron; and in subse- 
quent experiments with larger charges this effect was more marked, 
so that it seems highly probable that nickel in a fair state of purity 
can be obtained by this process. 

The second furnace we employed was continuous in principle. 
There were two electrodes side by side with a bridge between them, 
the reduced metal running out of the sides as fast as it was formed. 
In this furnace we found indications of very rapid smelting, the 
mixture of ore being reduced as fast as one man could shovel it in, 
the metal in the meantime pouring out of the sides. The iron 
from this furnace contained 7 per cent. of nickel and was high 
in carbon. It is very slightly magnetic and when cast it was 
found to be 40 per cent. stronger than cast iron. It is so hard that 
it can be used as a cutting tool in a lathe and cuts rough iron cast- 
ings with ease. 

To those among you who have electric power to burn, and have 
time to employ in investigations in electric metallurgy, I recom- 
mend these crude experiments. They promise something and are 
scientifically interesting, but unfortunately the commercial side of 
the operation has still to be experimented with and I can give ypu 
at present no figures or data as to the cost of extracting nickel 
from its ores in this way. With the regard to the separation of 
different metals I recently saw a matte of copper and nickel and 
iron, smelted electrically, with the result that the copper separated 
“Abstract of paper read before the Northwestern Electrical Association, June, 
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out very decidedly, just as the nickel did in my own experiments. 
The smelting of the carbides has for some time been placed on a 
firm basis and as now carried on is an exceedingly easy process. 
There have been no changes lately in the methods announced five 
years ago, but the apparatus employed has been improved and con- 
tinuous furnaces are now almost exclusively employed. As our 
carbide furnaces are to be used in the future for the smelting of 
ores, a short description of them may not be out of place. They 
are large cast-iron drums and resemble a spool upon which cables 
are wound. On the two outside peripheries iron plates can be 
clamped at will, and these serve to keep in the ores to be reduced. 
The drum is mounted on a shaft and can be slowly rotated by suit- 
able gears. 

The electrodes are carbons (electricians will understand me if I 
call them two upper carbons) fixed side by side, their points touch- 
ing an imaginary horizontal plane in which lies the axis of the 
furnace. The heat due to the resistance of the ores is developed be- 
tween these two points—as the ore is reduced the resultant metal 
lowers the resistance of the furnace and the ammeter indicator 
rises. When this occurs the furnace is slowly rotated and by this 
movement the metal is drawn down, away from the electrodes, and 
fresh ore is also brought between them to be acted on in like man- 
ner. Plates are affixed to the periphery of the furnace to keep the 
mixture in. The reduced ore cools: within the furnace and can 
be extracted cold at the other side of the drum after removing the 
plates. At Niagara a 500-hp furnace of this type is now being 
erected. It is making calcium carbide and will take alternating 
current at 220 volts potential. It stands 15 feet high. The separation 
of metals is entirely feasible in this furnace, because they cool un- 
disturbed while the smelting of fresh ore continues. We have not 
found this effect at all in furnaces that tap, out the metal as it is 
formed. 

The adjustment of this furnace is to be automatic, a small motor 
controlled by an ammeter rotating the drum and keeping the cur- 
rent constant. 

Taking it altogether, investigation in the electric smelting of ores 
is by no means simple. It requires skill in the manipulation of 
large currents, coupled with an intimate knowledge of the best 
practice in metallurgical operations and a thorough acquaintance 
with their chemistry; three accomplishments rarely found at the 
present time in one man. 

If the heat isnot right or if your proportions of reducing agents 
are not correct, or if some additional chemical action takes place 
cther than the one you are expecting, it is some times difficult to 
ascertain precisely where the fault lies and where to apply the rem- 
edy; the more especially if all these faults occur at the same time. 
But an effect, once produced, however slight it may appear to be, 
can invariably be elaborated by applying known principles, and 
there is in consequence every reason to expect great things from 
the electrical method of smelting. 





A Method for the Purification of Feed .Water.* 





BY H. H. DOW. 

One of the most universal causes of inefficiency in small power 
plants is scale on the inside of boiler flues. This causes not only a 
loss of fuel by reason of poor conductivity for heat, but also abnor- 
mally heats the boiler plates and flues, and causes them to expand 
to such an extent that leaks of the boiler will be the eventual result. 
Even explosions may be caused by the sudden breaking away of the 
scale, admitting the water to highly heated plates, suddenly con- 
tracting them, and in so doing breaking off more scale and at the 
same time generating an abnormal amount of steam. 

In a power plant that we have erected recently we have attacked 
this problem in a different way from that common in this country, 
although the method is used to some extent in England and Ger- 
many. We have two vertical fire tube Berry boflers, each contain- 
ing about 1800 small flues, and having about 300-hp capacity each. 
These boilers are operated at 150 pounds pressure, and are used to 
drive a compound condensing engine directly connected to a gen- 
erator that is used for elettrolytic purposes. As we work our plant 
continuously to its maximum capacity trouble with scale would be 
unusually harmful to us. 

In order to get a pure water for the boiler we constructed two 
tanks or cisterns out of brick and Portland cement, 46 feet in diam- 
eter and 6 feet deep. They are filled with water from the hot well 
of the jet condenser, and at the same time a small amount of 
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whitewash is added to the water. The proper amount car be de- 
termined by a simple chemical test. If a little of the water is taken 
in a tumbler and a few drops of a weak solution of silver nitrate is 
added, it will give a red precipitate if a sufficient amount of lime has 
been added. Care should be taken not to add a great excess of 
lime, although a small excess will do harm. After allowing it to 
stand for half an hour a solution of soda ash is added, and then if 
the water is at all muddy a very little alum is added. This, how- 
ever, is not necessary, except with quite muddy water. 

Within an hour the water will begin to turn a greenish blue, and 
within two or three hours it may be drawn from the top if neces- 
sary, although we prefer to give it twelve to fifteen hours to settle 
in if possible. But even in case we are not able to give it any time 
at ali to settle we have the water under conditions as favorable as 
can be obtained by the use of any compound directly in the boiler. 
Where time is given for the water to settle all the impurities are in 
the bottom of the cistern instead of in the boiler, or at least 95 per 
cent. of them, and a perfectly clean boiler results. The whitewash 
is added to precipitate all the soluble bicarbonate of lime in the 
formn of the normal carbonate, which is almost absolutely insoluble. 
The soda ash is added to precipitate the sulphate of lime and the 
excess of the whitewash. 

The water that we operate on contains almost no sulphates, and 
at first we added only the whitewash, but we found, although the 
boiler scaled but very little, the scale that was formed was very 
tenacious. However, after adding soda ash to remove the excess 
of lime, we found no scale at all was formed on the flues, and the 
very small amount of precipitate that found its way to the boiler 
nevei caked, but remained as a flocculent mud until blown off. 


Important Considerations in Lamp-Tests When Determining 
the Best Available Lamp for Central Station Use.* 





BY S. E. DOANE. 

I want to begin by saying that an incandescent lamp is of no 
particulat candle power. It is given a rating, but such rating is 
only partially descriptive. : 

It is capable of delivering many different candle powers, at as 
many different voltages. It can, however, deliver only 1 candle- 
power at one wattage. It is obvious then that irrespective of re- 
sistance, if the surface of the filament does not change, the candle- 
power of the lamp will remain the same, providing the wattage de- 
livered to it is constant. 

Neglecting for the moment all the exceptions having to do with 
the color of filament surface, the character of same, and considering 
for the time being all filament surfaces as alike, the area of the 
surface has all to do with the candles and watts per candle at vary- 
ing voltages. This being the case, it is clear that a lamp giving a 
certain candle-power at 100 volts will deliver more candles if op- 
erated at 104 volts, due simply to the fact that more energy is put 
into the filament, and in radiating this the filament has risen to a 
higher temperature and therefore delivers more light. 

Change of resistance has very little to do with the change in the 
candle power of a lamp, for a well-built incandescent lamp does not 
change its resistance materially throughout its effective life, al- 
though its candle power changes considerably. This being the case 
it is obvious that any change in candles without a change in watt 
consumption must be due to change in the surface of the filament. 

How should incandescent lamps be rated? This is not an idle 
question. It has been the misfortune of some lamp manufacturers 
to lose competitive tests, when really they have won, because of an 
improper analysis of the results by the purchaser, though the pur- 
chaser has acted in perfect faith, honesty and to the best of his 
judgment. To explain: A station manager purchases several lots 
of lamps and sets them up for a-test. For convenience sake let us 
assume he has secured lamps from three makers and when placed 
on test that they give the characteristic curves. of candle power 
shewn in Fig. tr. 

Lamp No. 3 he is warranted in saying is poor. Lamp No. 1 he 
may hastily decide is the best and may place his business with this 
manufacturer. Let us say such is the case. 

Curve No. 1 is not of unusual shape and type. As placed before 
you the candle power is shown to have risen and in five hours to 
have reached approximately eighteen candles. 

It very frequently happens that the maximum candles is reached, 
as it may have here, in less than five hoyrs. Observations should 





*Abstract of a paper read before the midsummer meeting of the Northwestern 
Electrical Association, June, 1808. 
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always be taken early enough so that at least two readings, if the 
lamp rises much in candles, come on the upward portion of the 
curve. The importance of the statement will be apparent when you 
note that in this case, if we assume that the readings were not taken 
until 100 hours, the lamp would have been shown to have risen 
only § per cent., about 0.8 of a candle. If the readings had been 
taken at the end of about 170 hours it could have been assumed 
that the candle power had not changed from the beginning, and the 
fact that having been a rocket it is now a stick would be lost sight 
of. 

It is not unusual to see the reports of lamp tests in which the can- 
dle power of the lamp is said to have “remained unchanged for 
many hours.” ‘There is a very small chance that this is true of any 
lamp test. An inspection of the curve for the remainder of the life 
of the lamp usually shows that the lamp had probably risen very 
high in candles, and that the first reading after the initial had been 
taken at the time when the decreasing candles were the same as 
they were initially, having in the meantime been much greater. 

Before passing to the discussion of these lamp curves we should 
establish our premises that we may interpret them in common. I 
believe there is no ground for debate on the two following state- 
ments: 

First—The candle power of an incandescent lamp never remains 
absolutely constant, and, barring the first sharp rise, it constantly 
falls. 

Second—The curve of change in candles in an incandescent lamp 
is nearly a straight line, and for all practical purposes can be con- 
sidered as such. This, of course, neglects the first rapid rise in 
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candles and the sudden slump at the finish, when the defect, which 
finally causes the failure of the lamp, has reached the acceleration 
period of its development. 

The lamp shown on curve No. 1 is inferior from a practical, com- 
mon sense standpoint. No station manager wishes, in passing 
through the streets of his town, to see bright and dim lamps burn- 
ing side by side on his circuits. The lamps which vary least in ap- 
parent candle power are the most satisfactory to his patrons. 

In spite of curves, figures, statements and discussions the belief is 
still general that the sole gauge of this difference of illuminosity is 
the difference between the initial candles, and the candle power at 
the end of a predetermined number of hours. 

This is rarely the case. Almost all incandescent lamps immedi- 
ately rise in candles. This preliminary rise is very rapid. The 
maximum candles are frequently reached after the first one or two 
hours. Such being the case, what is the true initial candle power of 
a lainp under test, and how much has the candle power rating to do 
with the ultimate decision of the would-be purchaser? 

Why should a lamp be bought and termed “16 candle power” 
whe within an exceedingly short space of time it gives 18 or 19 
candle power? 

Should a purchaser of a three watt lamp be pleased if by its rise 
in candle power it produces light at the rate of 2%4 watts per 
candle, but subsequently suffers a rapid decrease in brilliancy be- 
cause of this high filament temperature? Would it not have been 
better if illumination at the brilliancy produced by filaments at a 
2%2 watt temperature was desired, to have consulted some lamp 
engineer, with a view of producing this extraordinary condition in 
the best engineering manner? Would any of you ‘dream of over- 
loading your generators, deliberately closing your eyes to their ob- 
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vious overheated condition, and invite final disaster, because your 
generators were rated to operate at a given number of amperes, and 
your ammeters lied? : 

Is it wise to buy lamps labeled 16 candle power if after the first 
five hours they rise to 18 and subsequently fall to 14 candle power 
or less, giving you very bright and comparatively very dim lamps 
on your circuits side by side? But such lamps have caused lamps 
really well made to be considered inferior because the area of cp 
hours of the latter was less, although the real maintenance of can- 
dle power was superior. 

Why should a manager desire a lamp which rises in candles? If 
he buys a 16-cp lamp, is he purchasing a lamp which he wishes to 
deliver eighteen or twenty candles or more after a few hours? Is 
he not deceiving himself? Would it not be better for him to under- 
stand that he is purchasing an 18-cp lamp? Would it not be better 
for him to buy one actually 18 or 20 candle power, which would not 
rise in candles? He could thus secure the benefit of the difference 
between 16 and 20, when the poor lamp was rising, and before it 
reached the peak of its curve, and at the same time view the condi- 
tions of illumination with his eyes wide open? 

There are differences of opinion as to whether or not it is good 
or bad policy to deceive your customers. In the writer’s estimation 
it is decidedly bad. This without regard to the moral status of the 
question. There should be no discussion as to whether or not a 
man should deceive himself. 

Fortunately, it is not essential in discussing a lamp test to find 
just the height to which a lamp rises, as the most satisfactory lamps 
do not rise in candles, or at least rise very little, and readings on 
these lamps will show that the cp curve almost from the beginning 
is very close to a straight line. 

To refer back to the original question, what is the proper rating? 
Should not the rated candle power be the maximum candles dur- 
ing any part of the life? Should not the difference between the 
maximum and minimum candles be the gauge of the lamp’s per- 
formance? It would seem to me that by far the best method of an- 
alyzing roughly a lamp test.is to add the per cent. increase to the 
per cent. decrease in candles and call it all decrease. A few of us 
are guarding against this rise in candle power and trying as hard to 
overcome it as we are the fall. , 

lf the smashing point of_an incandescent lamp is at that time 
when the candles have reached a given percentage of their max- 
imum value, that lamp is best which, starting at the same initial 
candles as its competitor, makes the nearest to a straight line to the 
percentage of maximum’‘candles which has been set as a proper 
smashing point. This, of course, affords a comparison only be- 
tween lamps starting at the same initial watts per candle. 

The belief seems to be growing that the value of a lamp to a 
station can be obtained by putting a planimeter on a lamp curve, 
and averaging thereby the cp hours to the time when, by reaching 
a given percentage (80, for instance,) of its initial candles, it has 
reached its smashing or breaking point. This seems to me to 
be wrong, as it,places a premium upo. the rise in candles before 
mentioned. 

It may not be generally appreciated that the cost per average 
cp-hour constantly decreases as the candle power for a given total 
wattage is increased. To illustrate: A 24-cp lamp taking 60 watts; 
that is, 21%4 watts per candlé, providing it does not break, gives a 
greater illumination for a given consumption of watt hours, through 
a period well past the economical smashing time, than a 20-cp 
3-watt lamp. 

The candle power of the 24-cp lamp is higher at the end of any 
number of hours. It is very evident from this that if the 20 and 24- 
cp lamps had been started on the same basis; that, is the manu- 
facturer had succeeded in having his 24-cp lamp called a 20 at start 
and allowed the photometer to tell the remainder of the story, he 
would have had a lamp curve similar to No. 1. 

Fortunately, or unfortunately, an incandescent lamp lends itself 
quite easily to deception. A little rough handlifg of the lamp on 
the pumps will blacken the filament and reduce its candle power. 
But this blackening is radiated after a few hours, so that the fila- 
ment again returns to its steel gray color, and the candle power 
to that normal for a treated surface. 

A lamp of given candle power ata calculated voltage, which has 
had its filament lightly blackened on the pumps will give its candle 
power at a voltage higher than that calculated, because the black- 
ened surface of this filament radiates the heat much more rapidly 
than the normal gray treated surface, and consequently does not get 
hot enough at its intended voltage when measured initially, but 
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after several hours this black, sooty coating has been radiated to 
the bulb, and the filament returns to its normal color. We have 
then a lamp of lower voltage, and normal characteristics operating 
upon circuits where the voltage may be one, two or more volts 
greater than that necessary to produce the determined candles at 
the proper watt per candle. 

Tf you want a larger area in your lamp curve, as determined by 
your planimeter, assume your initial candles to be less than you 
know that they actually are and neglect to measure them initially 
for record. See that your lamps do not consume more than a 
given number of total watts. You will then have a lamp test which 
will give you a curve similar to No. 1 in shape, with an average 
candles 100 per cent. of the initial, if you wish. Of course I do not 
make this suggestion seriously. The area bounded by the cp curves 
and their axes of origin is a measure of a lamp’s cp-hour value, 
but it is not a measure in terms of the initial candles. I believe 
that a station manager has something to consider besides averag- 
ing candles and economy, and that he must place a limit upon the 
maximum difference in candles allowable, between a new and old 
lamp. His customers will all be clamoring for the “new” lamps, 
providing there is too great a difference in candle power between 
the new and the old. 

The appearance of a lamp, whether it be bright or dim, is gov- 
erned by the temperature of the filament, which is measured (speak- 
ing roughly) by the watt per candle. 


It is very difficult for even a lainp expert to see the difference be- 
tween a 20-cp and a 16-cp lamp, if both lamps are operating at the 
same watts per candle. The greater the surface of the filament, 
that is, the higher the candles, the brighter the lamp looks at the 
same at 1.3 w. p. c., but this difference is not so great that an es- 
sential difference will be noticed between a 20 and 16. A 16-cp 
lamp, delivering its 16 candle-power at 3.1 w. p. ¢., beside a 20-cp 
lamp, delivering its candles at the same efficiency, would not attract 
nutice. If this 20-cp lamp had dropped to 16 candles, without chang- 
ing in tota] wattage, thereby delivering its 16 candles as it actually 
would in practice, at about 3.6 w. p. c., the difference in candle- 
power would be immediately apparent to the consumer. The differ- 
ence in the quality of the light delivered by the two lamps is what 
would have called this to his attention. 


The color of the light delivered by the two lamps differs widely. 
The illumination as determined by the photometer may be 16 candle- 
power. The effective illumination from the standpoint of the indi- 
vidual is a vastly different thing, and is not capable of being meas- 
ured. 

The light from a number of lamps of widely varying candles, or of 
the same candles, of even slightly varying efficiencies grouped to- 
gether, is painful to the eyes, and, in a manner not wholly appre- 
ciated, grates upon the feelings of those who have occasion to. make 
use of the illumination. Of course, when the source of light is not 
apparent, the objects illuminated, if of different colors, reflect only 
a portion of the rays from the light spectrum, because of their color 
selective quality, and therefore lamps of varying brilliancy may be 
used without the painful inconvenience which would result from 
the naked lamps being exposed to view. 

It is more generally appreciated to-day than ever, that there must 
not be a variation in the apparent efficiency of lamps side by side. 
That is, some must not*be bright and others dim. 

I say “apparent efficiency” advisedly. A 10-cp lamp appears to 
be of slightly less efficiency than a 20, even when it is of the same 
efficiency. To procure perfectly satisfactory illumination, for in- 
stance, with the source of light in range of the vision, 100 cp lamps 
at 3.6 w. p. c. give better satisfaction than smaller units, even 
when the latter are burning at higher economy—say 3.1 watts. 

This is the argument why lamps widely different in candle power 
should not be run closely together, as the illumination from these 
lamps will affect the eye differently, because of their different effi- 
viencies. Generally speaking, then, this argument followed to its 
conclusion would be that lamps close together should be of the 
same candle power and efficiency, and if, in order to procure per- 
iectly satisfactory illumination, it is necessary to use lamps of wide- 
ly different candle power, take them out of the range of vision. 

A lamp delivering 20 candles at 3 w. p..c. delivers only 16 candle- 
power when operated at 4 per cent. lower voltage, and delivers this 
candle power at 3.6 w. p. c. A 16-cp 3!4-watt lamp, placed beside a 
20-cp 3.1-watt lamp, looks exactly as if it was a 20-cp lamp which 
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had been burned so long that the candle power had fallen, and 
had arrived at this 3.5 watt temperature, because of long life. 

Blackening of the lamp bulb is responsible for very little of the 
drop in candle power. The increase in area of the filament surface 
is responsible for most of it. 

The blackening is indicative of the service a lamp has given, if its 
characteristics are known. Blackening is largely, if not wholly, a 
chentical effect, but the lamp which rises higher must always blacken 
more when compared with a lamp which does not rise in candles. 
We do not want black lamp bulbs any more than we do bright and 
dim lamps. 

Almost every lamp rises in candles. 
rises least and discount even that rise. 

To sum up: 

Lamps do rise in candles. Everything is being done to obviate 
this rise and eventually it will be entirely avoided. We have not 
come to this yet, but we are nearer than ever before. 

Decreasing the rise will do as much to maintain the uniformity of 
illumination as decreasing the fall of candles. 

‘Bright lamps and dim lamps are equally objectionable, and it is 
my hope that I have made very plain what I started out to show, 
viz., that the most important consideration in determining from life 
tests the best available lamp for central station use is that the true 
rated candles of a lamp under test be properly determined. They, in 
my judgment, are the maximum reached. 


Choose the lamp which 


Struck Dead by Thunder. 





A tombstone was unearthed in Glastonbury, Conn., dated June, 
1719, which had on it the following epitaph: “Here lies one whose 
life’s thread’s cut asundery she was struck dead by a clap of thunder.” 


Lieutenant Greene on the *‘ Yankee.’’ 





Among the vessels which participated in the recent bombardment 
of the forts at the entrance to Santiago Harbor was the auxiliary 
cruiser’ “Yankee,” manned by New York Naval Reserves. The ex- 
ecutive officer of this ship is Lieut. S. Dana Greene, of the General 
Electric Company. The “Yankee,” it is stated, approached closer to 
the forts than any other vessel in the fleet. At Caimanera she and 
the “Marblehead” did very effective work, and were largely instru- 
mental in the total demolition of the enemy’s land batteries. 


War Tax on Telephone and Telegraph Messages. 





Among the provisions of the war tax bill which is now in force 
is a tax of 1 cent on telephone messages for those for which a 
charge of 15 cents or more is made. A tax of I cent is placed on 
telegrams, and telegraph companies incur a penalty of $50 for fail- 
ure to affix a stamp on each telegraph message transmitted, except- 
ing official dispatches of telegraph or railroad companies over their 
own. wires, or official business of the Government. 





To Re-establish Cable Communication with the West Indies. 





A dispatch from Cape Haytien, dated June 15, states that the 
French Cable Company is repairing the cable to Caimanera in order 
to re-establish the office there, under the protection of the Ameri- 
can warships. It is stated that when the work is completed Ad- 
miral Sampson will have better communication with Washington, 
and that newspaper dispatch boats will not be compelled to run to 
Cape Haytien, Mole St. Nicholas or Kingston to file their dis- 
patches. 





Meeting of the Independent Telephone Association. 





The annual meeting of the Independent Telephone Association 
of the United States will be held at the Palmer House, in Chicago, 
on June 30, July 1 and 2 next. It will. be a business meeting of the 
members, but anyone interested in independent telephony may ob- 
tain membership at the meeting and be entitled to admission to the 
sessions. The officers for the present year are: James M. Thomas, 
of Chillicothe, Ohio, president; H. C. Young, Columbia, Pa., first 
vice-president; L. K. Hime, Oskaloosa, Ia., second vice-president; 
Thomas Fricker, Ashtabula, Ohio, third vice-president; W. J. 
Vesey, Fort Wayne, Ind., secretary; G. W. Beers, Fort Wayne, Ind., 
first assistant. secretary; D. C. Dow, Cobleskill, N. Y., second as- 
sistant secretary; L. A. Carr, Durham, N. C., treasurer. 
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Dynamos, Motors and Transformers. 


STARTING NON-SYNCHRONOUS SINGLE-PHASE MO- 
TORS. ‘Maffiotti and Pescetto. “Elettricita,” 73, p. 53; abstracted 
in “Science Abstracts,” May.—They discuss the following problem 
with reference to the Brown type of motor: given the maximum 
torque, the current being constant, and given the torque required at 
starting, find the best value of the resistance in the armature circuit, 
this being the value for which the initial speed required to start 
the motor is a minimum. 


SERIES MACHINES. Kinsley. “Trans. Acad. of Sc.,” of St. 
Louis, Vol. 8, No. 7; reprinted under separate cover.—He discusses 
what he calls dynamo and motor surfaces and their application in 
connection with series machines. The relation between the current 
and the E. M. F. of a machine with constant speed is called the 
characteristic of the machine; by combining the three variables, 
current, electric motive force and speed, a surface is obtained in- 
stead of a line, and this is what he calls the characteristic surface, 
the equation of it being called the characteristic equation. Some 
experimental results obtained agree quite accurately with those ex- 
pected from the charactertistic equation; by means of this form of 
characteristic it is a simple matter to foretell the results of any 
change in the condition of operation; the application to both the 
dynamo and motor are discussed with special reference to the case 
of a single-series motor fed from a single-series dynamo; the ap- 
plication of the dynamo as a speed indicator is also discussed with 
the aid of these surfaces. The predetermination of the operation of 
a single-series motor from a series gengrator is discussed; Kapp 
concluded that in this case there is usually some speed and some 
resistance at which such a motor will operate at a constant speed 
for all loads; in the present paper it is shown how to find whether 
or not the desired results could be obtained before making the in- 
stallation, and also to show how to design the circuit; a very close 
agreement between computed and observed values of the speed 
were cbtained. 

DROP IN TRANSFORMERS. Everest. “Elec. Rev.,” June 15. 
—An article on transformer regulation in which he explains, and 
illustrates with an example, how the “regulation drop” may be cal- 
culated. By this drop he refers to the loss of voltage at the second- 
ary terminals, due to the internal losses in the transformer, the pri- 
mary voltage being kept constant. He claims that it is extremely 
difficult to determine this by test; in fact he considers it to be the 
most difficult and unsatisfactory of all transformer tests, and there- 
fore recommends calculating it. A modified method takes into ac- 
count the effect of the magnetizing current, by using the well- 
known transformer diagram. He also gives a table showing the lag 
angles for an exciting current from 5 to 20 per cent, on an assump- 
tion that the magnetizing component is 80 per cent. of the exciting 
current, which is said to be sufficiently accurate for ordinary trans- 
formers at a frequency of 50 or above. 


Lights and Lighting. 

VACUUM TUBE LAMP.—Lond. “Engineering,” June 3.—A 
brief reference to the recent lamp shown by Swinton and mentioned 
in the “Digest” June 11. He showed the effect of cathode radiation 
in causing rubies and other gems to phosphoresce, the light in these 
cases being accompanied by little heat, while if other materials are 
used intense heating effects are produced. A very brilliant light was 
obtained with a small fragment of quicklime at an expenditure of 
less than one watt per candle; he thinks that it may later on be pos- 
sible to produce commercial light in this way, which will require 
much less energy than the present incandescent lamps. 

Some further. brief information is given in “L’Ind. Elec.,” May 25. 
—In the exhausted tube there are two concave cathodes and a piece 
of chalk at their common focus; the cathodes are connected to a 20,- 
000-volt transformer, the primary of which is fed from the ordinary 
alternating circuits; the chalk becomes brightly incandescent, the 
energy required being less than 1 watt per candle; this result is ob- 
tained only for a certain pressure, below or above which the efficien- 
cy diminishes, thus necessitating the connection of a pump with the 
tube in order to produce the best vacuum; moreover, the bombard- 
ment rapidly destroys the refractory substance. 

SCREW SOCKETS. Hundhausen. “Elek. Zeit.,” June 2.—An 
illustrated description of the templets or gauges to be used with the 
proposed standard sockets mentioned in the “Digest” June 11. 

LAMP HOISTING GEAR.—Lond. “Elec.,” June 3.—An illus- 
trated description of the Davy post and internal gearing for street 
lamps, providing for their accessibility and the safety of the trim- 
mer. 








Power, 
ELECTRIC PLOWING. Muellendorff. “Elek. Zeit.,” June 2. 
—A very long, profusely illustrated article on the Fritsche-Pischon- 
Zimmermann system, used in Halle, and which is the result of sev- 
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eral years of experimenting. Frequent references are made in the 
description to the patents. The system differs from most others in 
that the motor is on the plow, and the force of traction is exerted 
by it on an anchored chain; the plow is double-ended, so that it 
can be operated in either direction, and the motor derives its cur- 
rent from two trolley wires suspended by temporary and easily re- 
moved supports. The chief advantage of this arrangement is that 
the plow is under the control of the operator sitting on it, instead 
of being controlled through signals to a man at the ends of the 
chain;*the plows are made with 1, 2, 3 or 4 shoes. The power of 
the motot is given in a table; it depends largely on the nature of 
the ground, but for a medium ground the pull on the chain may be 
calculated from a formula; according to this the pull on the chain 
in kilograms per square decimeter of cross-section of ground 
ploughed, is equal to 30 plus the square of the depth in centimetres 
divided by 80; it will thus vary from 35 to 50 kg per sq. dm., accord- 
ing to the depth. The results of tests on a large farm are given; for 
a plow with two shoes the motor should be 17, hp for a certain duty 
(this uniortunately is given in a unit called “morgen,” which pre- 
sumably represents a certain area, but the amount is not stated). 
One oi the advantages over steam plowing is the smaller weight 
which has to be transported. The costs are given in detail in tables , 
in terms of the above-mentioned unit; including everything, they 
average about one-half to two-thirds the cost of steam plowing, 
and much less than one-half or even one-third as compared with 
plowing by means of oxen; the advantages are greater when a depth 
of 30 cin is exceeded. In a summary of the advantages it is stated 
that the plowing may be deeper; the speed may be greater, which 
will loosen the ground better; the ground will not be trodden by 
the horses; plowing can be begun earlier while the horses are being 
used for other purposes; the farm is less dependent on labor unions; 
the advantages are greater if electricity is also used for other pur- 
poses, 

PADERNO.—“Elettricita,” 17, p. 133; noticed briefly in “Science 
Abstracts,” May.—A description of the three-phase generators with 
the reasons why it was chosen. 13,500 volts are directly generated, 
with a frequency of 42; rotating field magnets were preferred to the 
inductor type on account of the large magnetic leakage in the latter 
and the consequent large internal reaction, which for a joint supply 
of light and power renders regulation difficult. 





Traction. 


DESIGN OF A RAILWAY MOTOR.—Lond. “Elec.,” June 3. 
—An editorial discussion of Carus-Wilson’s Institution paper (see 
“Digest,” last week). In a number of points he joins issue with 
other authorities and puts himself into conflict with existing prac- 
tice; close consideration of the merits of his methods is therefore 
advisable before théy can be adopted generally. The basic prin- 
ciple of his argument is that the motor must be regarded as being 
at rest; his induction factor is simply a curve of magnetization 
plotted against current, and similar factors have been used before; 
while many problems connected with the torque can be advan- 
tageously discussed on the assumption that the motor is at rest, it 
is easy to carry this too far. He assumes that the vehicle will attain 
full speed, with an acceleration of a constant value, but his conclu- 
sion, namely that half the distance should be covered at a uniform 
accelcration in two-thirds the time, is based on a number of assump- 
tions that do not appear to be justified by practice; experience shows 
that a higher maximum acceleration can be stood with slight dis- 
comfort when the vehicle starts with a small and increasing acceler- 
ation instead of a constant one; with the abandonment of constant 
acceleration, however, this half of his argument disappears, while 
the other half, referring to a change in the size of the driving wheels, 
is of doubtfu! practical value. There are other quantities which he 
assumes to be uniform, but which are really variable; there are a 
host of minor influences which make it impossible to run a car ac- 
cording to his diagrams. It is admitted, however, that the paper 
contains instructive and valuable information of a technical nature, 
and the main conclusions, though thought to be defective, are useful 
hints. The concluding portion of his paper is published in the same 
issue: a brief running account of the discussion is given in the 
Lond. “Elec. Rev.,” June 3. 

THREE-PHASE TRACTION.—“Elek. Zeit.,” June 2.—An edi- 
torial calling attention to the different practice in Germany or Swit- 
zerland and in this country; here the three-phase current is trans- 
formed into direct currents, while in Germany and Switzerland it is 
used as a three-phase current on the cars; the reasons for this 
difference are not evident, and the question which is better depends 
on the particular installation; the German has as much confidence 
in three-phase motors ‘as in continuous current motors. The rela- 
tive advantages and disadvantages of the two systems are discussed; 
most of these are already well understood; among others it js men- 
tioned that the efficiency of the three-phase motors for variable 
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loads and speeds is lower; no booster or reserve battery can be 
used, which would increase the efficiency so much, and also the ex- 
pense; with a three-phase current the installation costs are as a 
rule less, and the arrangements on the car are simpler; the disturb- 
ances on neighboring telephone lines are not serious, and can be 
prevented by using a sufficiently low frequency; a disadvantage of 
three-phase motors is that the speed up hill and on the level should 
be the same. Some data is then given of the Gornergrat railway; 
besides the information given in the abstract below, it is stated that 
the length is 9 km, the rise 1413 meters, that there will be two trains 
at ten-minute intervals going up, and two down, each carrying 110 
passengers; the weight of the train is 28 tons, of which 10.5 is for 
the locomotive, 9.2 for the two cars, and 8.3 for the load; on the 
greatest incline the power required for a train is 180 horse-power; 
the efliciency of the motors is 91 per cent., of the line 85 per cent., 
oi the transiormers 96 per cent., of the high-tension-line 95 per cent. 
and of the generators 92 per cent. 


GORNERGRAT MOUNTAIN RAILWAY.—“Elek. Anz.,” 
June 2.—A note on some recent tests of this line in Switzerland. A 
length of 2 km is finished, and the completion of the rest is expect- 
ed by July 1 of this year; the maximum grade will be 20 per cent.; 
the gauge is one meter; there is a double line of racks along the 
whole length; the original current is a 5400-volt, three-phase cur- 
rent, which is reduced down to 500 volts through a double trolley 
and the rail return. The steepest grade on the present portion is 
12.4 per cent.; the motor car contains two motors of 90 horse-power 
each and seats sixty persons; it can also push another car seating 
fifty persons; the maximum weight on the up-grade trip was 28.5 
tons, and the speed 7 km per hour; the current consumption agrees 
with that which was calculated (but the figures are not given); the 
test was quite satisfactory; the descending car generates current, 
which is transmitted back to the line, thus acting as a brake. 


RAILWAY PROJECT NEAR BERLIN. Rottenburg. “Elek. 
Zeit.,” June 2.—A description of the prize project of Kuebler and 
Schimpff for the line running to the Wannsee. The three-phase sys- 
tem is to be used at 1500 volts and a period of 60; this is transformed 
down to 1000 by local transformers; the cars of each train are con- 
nected together with three wires, so that each car is independent of 
its own contact device; the motors have each a maximum of 92 
horse-power, the cars are to be lit with accumulators which are 
charged on the car by means of a small transformer; part of the 
current is transformed into one having a frequency of 15, which is 
used for the portions of the line near the stations, 

TRACTION AT THE PARIS EXPOSITION.—“L’Ind. Elec.,” 
May 25.—A note stating that it has been finally decided to adopt 
the moving platform for traffic in one direction through the grounds 
and an electric railroad for the other direction, thus enabling the 
relative advantages and disadvantages to be compared directly. 

PROPOSED RAILWAYS.—Lond., “Elec.,” June 3.—A list, with 
some data, of each of a number of proposed light railways in Great 
Britain. 

SELF-PROPELLED CARRIAGES.—“L’Ind, Elec.,” May 25.— 
A list of the twenty-six vehicles, sixteen of which are electric, 
which are to take place in the competitive run from June 1 to June 
12; also the programme of the tests. 

MUNICIPALIZATION OF TRAMWAYS. Garcke. Lond. 
“Elec. Rey.,” June 3.—A reprint of a recent address in which he 
gives an important warning of the dangers attending the prevailing 
tendency to the municipalization of tramways in that country. 





FLECTRIC LOCOMOTIVE.—“Eng. News,” June 9.—A single 
page plate of working drawings, accompanied by a brief descrip- 
tion, of the electric locomotive for the London Central Underground 
Railway. 

Installations, Systems and Appliances. 


LOAD FACTOR.—Lond. “Elec. Rev.,” June 3.—An editorial 
discussion of the recent argument of Hammond (see “Digest,” June 
4). ‘The definition now almost universally adopted is that the load 
factor is the ratio of the actual units generated during the year to 
the product of the maximum output at any time during the year into 
the total number of hours in the year. The term is often used, how- 
ever, to express other ratios, as there are a number of factors, all 
of the nature of load factors, which influence the total cost per unit; 
some of these are mentioned; the lamp-hour load factor, for in- 
stance, is obtained by making the denominator equal to the product 
of the output required for the total lamps connected into the num- 
ber of hours, and this is a useful basis of comparison in the earn- 
ing pewer of the distributing plant. Although all these factors 
have a utility, they have no claim to be called “the” load factor, un- 
less it be the one based on a maximum capacity at the time of the 
greatest demand, which factor gives a truer basis of comparison for 
works costs than any other, provided the averages of the daily or 
weekly load factors are taken; the averaging of the daily or weekly 
load factors gives a more useful factor than one based on the ab- 
solute maximum during the year; it also has the advantage of 
taking into account the daily variations. No one load factor can be 
found which will form an accurate basis of comparison between two 
stations, 


ELECTRICITY SUPPLY. Gibbings. Lond. “Elec.,” June 3. 


—In this continuation of his serial (see “Digest,” June 4,) he dis- 
cusses the maximum demand method of charging (the Wright 
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method) desciibing it and showing the effects on the consumer and 
the station, based an the experience of those towns where it has 
been adopted. This system induces the consumer to use the light 
freely and liberally, as the longer he uses it the cheaper the rate 
which he pays for it; a table gives some data illustrating this. The 
method of dealing with consumers’ accounts at Brighton is de- 
scribed. According to this system, it is almost impossible to have 
a loss, as no reduction is made to consumers until they have proved 
to be a source of profit; those that get no rebate are a loss to the 
station, and therefore need not be considefed. The results of the 
adoption of this system in a number of stations are shown in a large 
table. 


EFFECT OF LIGHTNING ON POWER CIRCUITS. Gib- 
son. Lend. “Elec. Rev.,” June 3.—Some remarks on the effects of 
lightning. Drum armatures, especially those with smooth cores, 
are very liable to damage by lightning, ring wound armatures are 
less so, while hole or slot wound alternating current gear and trans- 
formers are rarely damaged. Some remarks are made on a plant in 
South Africa where the lightning arresters consist of two bent wires 
like the letter V (descriptions of which have already been referred 
to). Onacertain succession of days one of the arresters worked a 
few hours each day after sundown, when there was no lightning to 
be seen; electric lines are not struck nearly as often as the arresters 
operate; if the lightning discharge strikes the earth in the vicinity 
of an insulated line, the earth’s potential is suddenly changed suf- 
ficiently to cause a smaller discharge in the line. No arrester seems 
to exist which will protect a smooth core drum armature, and there- 
fore polyphase machinery should be used in such cases, with sunken 
windings. 

ACCUMULATORS IN STATIONS.—Lond. “Elec. Rev.,”” June 
3.—An editorial ‘article calling attention to the advantage of accu- 
mulators as a reserve plant, but it appears to contain nothing new. 
With the storage system the bill for wages will be cut down at least 
one-half, if not more; battery makers will maintain their batteries 
for a number of years from 7.5 per cent. upwards on the original 
cost; 5 per cent. is usually allowed for depreciation of machinery 
and 2.5 per cent. for its maintenance, therefore there is no difference 
between the two in this respect (provided the 7.5 per cent. of the 
accumulator companies covers a period which is longer than the 
life of the perishable parts of the cells, and does not cease just be- 
fore some renewals must be made). 


CENTRAL STATION ACCOUNTS.—Lond. “Elec.,” June 3.— 
An analysis of the accounts of the Southampton and the Bourne- 


mouth stations. 


CHEMICAL RECTIFICATION OF CURRENTS. Dina. 
“Rendic. R. Inst. Lombardo,” Vol. 31; noticed briefly in the Lond. 
“Elec.,” June 3.—He investigated the best type of the aluminum 
electrede cell which will allowa current to pass through in one direc- 
tion, but not in the other. With dilute sulphuric acid and carbon- 
aluminum electrodes the enfeebling of the current toward the car- 
bon is inversely proportional to the density of the liquid, but when 
potash alum is used the influence of the density is not so pro- 
nounced; the current is only a few thousandths of an ampere up to 
a voltage of 20 and only a few hundredths up to 30 volts, the limit 
being higher the denser the liquid; with very dilute solutions the 
case is again reversed, the limit being as high as 44 volts, with so- 
lutions of 1.001. Potash alum has a low resistance for currents in 
the opposite direction. He investigated the actual process of polar- 
ization and found it to be directly analogous to the charging of a 
condenser. Further progress.will have to be made before the 95 per 
cent. efficiency indicated by Graetz will be realized in practice with 
such apparatus. 


Electro-Physics and Magnetism. |! 
X-RAYS IN THE CATHODE BEAM. Roiti. “Phil. Mag.,” 
June.—A translation of an article from an Italian journal in which 
he discusses whether the X-rays already exist in the cathode beam 
which produces them. He endeavors to show that cathode rays are 
transformed when they strike an obstacle, and describes experiments 
which he thinks suffice to exclude the idea that the X-rays are de- 
rived from the cathode beam by a simple process of subtraction. He 
endeavors to show that non-deflectible cathode rays do not exist, or 
if they do they are not transformable into X-rays. Some experi- 
ments are also described which show that X-rays cannot be consid- 
ered as simply diffused cathode rays. He also shows that the power 
of emission of X-rays increases regularly with the atomic weight, 
as distinguished from the intensity or atomic volume; if this law is 
general there should be an advantage in the use of lead instead of 
platinum as the anticathode, if its fusibility is not a hindrance. He 
also asserts that metals of greater atomic weight emit X rays of 
greater intensity. 


CATHODE RAYS IN OSCILLATING ELECTRIC FIELD. 
Lond. “Elec. Rev.,” June 3.—After a brief discussion of the theory 
of cathode rays, based on a stream of charged particles, a long, il- 
lustrated abstract is given of a recent paper by Ebert on the de- 
flection of these rays. His experiments seem to show that the 
deflection in oscillating fields is not primarily due to the potential 
gradient of the electrostatic field, but to a cathode discharge which 
is created by this gradient. The experiments seem to be fatal to the 
view that the whole of the current is carried by the particles of the 
gas in the form of charges, and they point rather to the view that 
the current inside of the tube differs only in degree from that out- 
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side. An apparatus, which is briefly described and illustrated, is said 
to feru a convenient and sensitive arrangement, for measuring the 
phase difference between two currents. 

EVIDENCE THAT X-RAYS ARE ORDINARY LIGHT. 
Stony. “Phil. Mag.,” June.—Lord Rayleigh recently stated that ac- 
cording to Stokes’ theory of Réntgen rays, a large propertion oi the 


ordinary light of short wave length may be expected in the radiation ° 


from the shield which receives the cathode rays, the influence being 
made from the properties of Fourier’s theorem; in the present article 
a proof of this is given. © 

VELOCITY OF CATHODE RAYS. Majorana. “Rendic Lin- 
cei..” 3, p. 66; abstracted briefly in Lond. “Elec.,” June 3.—He de- 
scribes some experiments and obtained a speed of 600 km per sec- 
ond, as against 190 found by J. W. Thompson. There was an 
indication of slower rays 


X-RAY SPECTRA. Geitler. “Wied. Ann.,” No. 5; abstracted 
briefly in the Lond. “Elec.,” June 3.—He describes some new exper- 
iments dealing with cathode ray fringes, which are of interest in 
cornection with the theory of cathode rays, 


FATIGUE OF FLUORESCENT SCREENS. Villard. 
“Comptes Rendus,” May 16; noticed briefly in the Lond. “Elec.,” 
June 3.—In using screens of barium platino<yanide, he noticed that 
if an obstacle is interposed for a few minutes between the screen 
and the source and then removed, the part which has been in 
shadow showed a stronger fluorescence than the remainder, while 
those which had been exposéd became slightly brown; this remains 
until the screen has been exposed to light for some time. It is there- 
fore not advisable to keep such screens enclosed in boxes, as is usu- 
ally done; they should be exposed to daylight when notin use. 

CROOKES TUBES. Swinton. Lond. “Elec. Rev.,” June 3.— 
An abstract of his Physical Society paper om further experiments 
on the circulation of the residual gaseous matter in Crookes tubes. 

AN ELECTROMAGNETIC “DARK CROSS.” Bose. Lond. 
“Elec. Rev.,” June 3; noticed briefly in the Lond. “Elec.,” June 3.— 
A reprint of a Royal Society paper on the production of a dark cross 
in the field of electric radiation. 

DISCHARGE BETWEEN PLATES. Child. “Wied. Ann.,” 
No. 5; noticed briefly in the Lond. “Elec.,” June 3.—The potential 
gradient between a point and a plate is not uniform, but increases as 
the surface of the plate is approached; he also finds that the poten- 
tial gradient shows characteristic variations when the discharge 
passes between two plates and the air between them is made con- 
ducting by X-rays. 

DIFFUSION AND CONDUCTING GASES. Townsend. 
“Phil. Mag.,” June.—There are many phenomena connected with 
charged and conducting gases which can be explained by diffusion; 
he shows the application of diffusion to these cases; the paper is 
mathematical in character. 

THOMSON EFFECT IN A BINARY ELECTROLYTE. 
Donnan. “Phil. Mag.,” June.—A short mathematical article in 
which he shows how a certain coefficient in the equation for the 
Thomson effect-may be calculated for an,aqueous solution by means 
of the theory of electrolytic convection. 

PHYSICS. Poincare. “Rev. Gen. des Sciences,” May 30.—His 
annual review of progress in physics, most of which refers to elec- 
tricity. 

MAGNETIC PROPERTIES OF STEEL. Dumont. “Comptes 
Rendus,” p. 741; noticed briefly in the Lorid. “Elec. Rev.,” June 3.— 
A determination of the permeability for various fields and tempera- 
tures. 





X-RAY BURNS. Bleyer. “El’ty,’ June 15.—A reprint of a pa- 
per read before the Medico-Legal Society, giving his theory of the 
so-called burns and methods of preventing and curing them. He re- 
marks that some cases of such burns have even proven fatal. If the 
X-rays are applied with certain precautions absolutely no danger ex- 
ists: the so-called burns are nothing more than an inoculation; the 
high discharge against the subject carries with it from the surround- 
ing atmosphere particles floating therein, and it is also charged with 
bacteria and foreign material found in the clothing and skin of the 
subject, and these are carried under the skin. He discusses the 
question of burns in general, concluding that they are cases of poi- 
soning by “ptomaine.” To prevent the so-called X-ray burns he 
claims that above all a static machine should be substituted for the 
Ruhmkorff coil, as the discharges have not the same physical prop- 
erty of carrying foreign material into the depths of the tissue, the 
amperage being so much lower than in the case of the coil; all 
clothing should be removed and the skin should be washed with an 


antiseptic solution or prepared as for a surgical operation; the room . 


should be as free as possible from infectious materials. He then 
describes their treatment, which consists in sterilization of the af- 
fected part by means of electrolysis, which he considers the safest 
and quickest method; it should be accompanied by the amputation 
of loose tissue; the current decomposes all the affected materials, 
changing them into non-poisonous compounds; a salty solution of 
distilled water forms the electrolyte and the electrode should be con- 
nected with the negative pole of the battery through a milli-ampere- 
meter, the positive pole being placed on any convenient part of the 
subject; the strength of the current should be 5 milli-amperes per 
square inch of surface sterilized, and it should last at least half an 
hour, after which the polarity should be reversed for five minutes, 
in order to set free the chlorine; accurate measuring of the current 
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is very important, as serious conditions may otherwise arise; wounds 
containing pus should first be drained; much damage can be done if 
proper precautions are not observed. In this way all microscopic 
crevices are cleaned of bacilli and pus cells, while with antiseptic 
solutions there is a mere coating; by reversing the current these 
microscopic crevices are again closed up. He recommends electro- 
sterilization very highly as a prime antidote to all kinds of stings 
poisonous bites, etc., in which case, however, the current should be 
applied for a longer time. 


Electro-Chemistry and Batteries. 


BULLION REFINING. Kershaw. Lond. “Elec.,” June 3— 
A description of the Wohzwill method of refining gold bullion, used 
at Hamburg, a very full account of which, with the practical and 
theoretical details, was given in the “Zeit. f. Elektrochemie,” Vol. 4, 
p. 397, and in the following issue. The method is not only applic- 
able to gold bullion, but also to the principal alloys of gold met with 
in the arts; the plant has been designed for working thé process on 
a large scale. He depends on the use of impure gold as anode in an 
acidified electrolyte of gold chloride with cathodes of thin sheet 
gold; when the ciirrent is passed the gold and platinum pass into so- 
lution and the silver is precipitated as chloride. Many of the details 
of the process are given in Kershaw’s description; the electrolyte 
should contain 25 to 35 grams of gold per liter as chloride and 20 
to 60 cb. cm. fuming hydrochloric acid per liter, and it should be 
used at a definite temperature, with a definite acidity corresponding 
to a definite current density; the temperature should be 60 to 70° C., 
and the current density is 95 to 100 amperes per square foot; the plat- 
inum may be allowed to accumulate to advantage, as it improves the 
deposit; but palladium has the opposite effect; the gold is deposited 
in coarse crystals, which are easily detached; lead is deposited with 
concentrated sulphuric acid; the average fineness of the gold ob- 
tained is 999.8. The theory is also discussed, and is not simple, as 
he noticed some very remarkable properties; free chlorine does not 
act upon gold under all conditions, as it is generally thought; there 
should be an excess of chlorine, which he produces with hydro- 
chloric acid; the calculated deposit does not agree with the actual, 
the latter being in every case greater than the former; Faraday’s law, 
therefore, was apparently not applicable; high current density fa- 
vored the formation of trivalent ions, while with a low-current den- 
sity the gold passed into solution in a monovalent condition; the 
high-cvrrent density proved more advantageous, although more 
gold was deposited per ampere hour with a low-current density. 
The gold in the anode slime differs in physical properties from that 
forming the anode, and cannot be considered as detached particles. 
The advantages claimed for his process are greater economy and 
convenience; the greater portion of the acid is used over again, 
which is impossible in other methods; it requires but one operation 
to dissolve and deposit the gold in the pure state, the silver being 
rendered insoluble and the platinum obtained in solution; the value 
of the recovered impurities may cover the cost of the electrolytic 
procedure; 2 kg of platinum, for instance, accumulated in the course 
of 100 working days, with a daily treatment of 20 kg of gold bullion. 

RECOVERY OF GOLD. Cowper-Coles. Lond. “Elec. Rev.,” 
June 3.—A reprint of a paper read before the Institution of Mining 
and Metallurgy, describing a new method, apparently his own. He 
points out the crudeness and expense of using lead cathodes for the 
deposition of the gold. The requirements of a good cathode are 
that the film should be adherent, that it should be capable of being 
readily stripped, and that the cathode should be electropositive to 
the gold in solution; these conditions are fulfilled by substituting 
aluniinum for lead; the gold is thus retained as pure gold, and daily 
returns can be made, while the cost of labor is greatly reduced and 
the solution is not contaminated; the film of gold is easily detached 
from the plate mechanically, and the electrode can therefore be in 
the form of revolving discs, which are scraped, thus making the 
process a continuous one. Gold has thus been extracted from solu- 
tions containing only 0.01 per cent. of the cyanide of potassium and 
2.5 per cent. dwts. of gold per ton of solution; the best results are 
obtained with a temperature of about roo° Fahr., and with a greater 
current density than the usual one; 95 per cent. can be extracted in 
about ten hours; the current density is 0.3 amperes per square foot, 
and the E. M. F. is 6 volts. The results of tests made with solu- 
tions of various strengths, with aluminum cathodes and iron anodes, 
are given in detail. 4 

ELECTRICITY IN METALLURGY. Duerre. “Elek. Zeit.,” 
June 2.—A reprint of a long paper discussing the subject in a gen- 
eral way, but giving, apparently, nothing new; various directions of 
the present development and the possible future developments are 
pointed out; he refers chiefly to the production of metals, but men- 
tions also the use of blast furnace gases, electric welding, etc. 

ELECTRODES FOR ALKALINE CHLORIDES. Becker. 
“T’Elec.,” May 28.—A reprint of the article of which an abstract 
was noticed in the “Digest,” June 11. 

CHEMICAL ACTION OF THE SILENT DISCHARGE. 
Berthelot. “Comptes Rendus,” p. 561 and 609; abstracted at some 
length in “Science Abstracts,” May.—The original long papers form 
a continuation of the researches of about forty years; the abstract 
contains only a general outline. 

ENERGY IN VOLTAIC CELLS. Tommasi. “L’Elec.,” June 
4.—A short article on the relation between the heat disengaged in 
voltaic cells and that transmitted to the circuit in the form of chem- 
ical energy. The E. M. F. of a cell is proportional to the heat dis- 
engaged by chemical action, and therefore the former can be calcu- 
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lated if the latter is known. Favre has shown, however, that the 
heat disengaged during the combustion of hydrogen in the elec- 
trolysis may be transmitted to the circuit or not, according to the 
nature of the material which furnishes the oxygen necessary for this 
combustion; this is illustrated in an example. He shows that water 
is more easily decomposed if acidulated with hydrochloric acid in- 
stead of sulphuric acid. Several cases are cited, showing that the E. 
M. F. of the same cell varies according to the nature of the positive 
electrode; in certain cells the number of calories disengaged is 
greater than those necessary to decompose water, but“ nevertheless 
the cell is not able to bring about decomposition. It is difficult to 
explain this anomaly; a cell may disengage calories which cannot be 
transmitted to the circuit, and among those which are transmitted 


there are some which may act electrically and others chemically; a , 


further discussion is promised. . 


FULMEN ACCUMULATOR.—Lond. “Elec. Rev.,” June 3.—A 
translation of the article noticed in the “Digest” last week. 





ELECTROLYTIC IRON. Haber. “Eng. & Min. Jour.,” June 
4.—A short abstract of the article noticed in the “Digest” April 2. 


Units, Measurements and Insttuments. 

HEFNER LAMP.—Lond. “Elec. Rev.,” June 3.—An illustrated 
description of this standard amylacetate lamp, which has been ac- 
cepted as the international unit by the electrical congress at Geneva 
in 1896, and is adopted in Germany by the electrical and the gas in- 
dustries. It is defined as follows: “The unit of light is the light 
intensity of a flame burning freely in still, pure atmospheric air; the 
flame being produced from a massive wick saturated with amylace- 
tate, which completely fills a circular wick tube of German silver, 
8 mm internal diameter, and 8.3 mm external diameter, and 25 mm 
long; the height of the flame being 40 mm from the edge of the 
wick tube, and no measurements being made till at least ten minutes 
after the lamp has been lighted.” The intensity varies to a certain 
extent with the conditions of the surrounding air, and the effect of 
the height of the barometer and the humidity are shown in dia- 
grams, but at about normal barometric pressure the variations are 
of no importance, while those due to humidity are also of little im- 
portance; the light is very much influenced, however, by the amount 
of oxygen in the air, and one of the first conditions, therefore, is 
that it shall be used in large, well ventilated rooms. A cross-sec- 
tion of the lamp is shown and the dimensions are given. 

COMPARING LOW RESISTANCES. Muller and Wallau 
method. “L’Ind. Elec.,” May 25.—A brief description. Referring 
to the adjoining figures, R is a standard and x the resistance to be 
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compared with it, both being low resistances; their terminals are 
connected to the four-point switch, as shown, and thence through a 
galvanometer to the junction between two resistance boxes, B being 
a resistance of 10,000 ohms, which it is said need have no plugs, and 
A being an adjustable resistance. The galvanometer is connected 
respectively to the four points, while a current from an accumulator 
is passed through the two low resistances, which current must be 
kept quite constant; for each reading of the galvanometer, which 
may be a mere galvanoscope, the resistances in the two boxes are 
varied “so that their sum is constant (10,000 ohms),” and until the 
galvanoscope shows no current. Indicating by a, b, c and d the four 
resistances “in the box A,” corresponding to the respective points of 
the switch, then the resistance of x will be equal to R multiplied 
by the fraction a-b divided by c-d. (There appears to be something 
wrong in the description, as it is not possible to keep the sum of 
the two resistances in the boxes constant while that in the box A 
alone is varied). The method is not as rapid as the Thomson double 
bridge method, as it requires four successive readings during which 
the current must be kept quite constant, but it is simpler, as it re- 
quires only such apparatus as exists in any laboratory. The method 
can also be used to measure the internal resistance of accumulators 
by using an alternating current and a telephone. 

INDUCTION COIL. Apps. Lond. “Elec. Rev.,” June 3.—An 
abstract of a recent Roéntgen Society paper discussing unfavorably 
the Rochefort-Lucay-Wydts coil, a description of which was pub- 
lished in the “Elec. World” January 15, p. 98, one of the features of 
which is that a viscous or pasty insulator is used; a French Physical 
Society paper describing this coil is abstracted briefly in “L’Elec.” 
June 4. Apps claims that many of the points advanced are erro- 
neous; he claims that his coils have not deteriorated in thirty years’ 
use; he declines to grant any advantages in the use of fluid insulat- 
ing material for coils, and discusses the danger in the accumulation 
of the gases formed from these ores, which are easily exploded by a 
spark; he states that induction coils can now be constructed accord- 
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ing to specified conditions; he has had thirty-three years’ experi- 
ence in the manufacture of such cells. 

ELECTROLYTIC METERS. Askham. Lond. “Elec.,” June 3. 
—A communication in defense of recent criticisms (see “Digest,” 
last week). There is no danger of the gases exploding, as their 
amount is very small and their diltition with the air renders them 
non-explosive; the glass tube is kept free from globules and bubbles 
by the oil, and the formation of spray is also prevented; the temper- 
ature error due to varying evaporation is rendered nearly a constant 
quantity by the oil; all small meters are limited in their total regis- 
tration; the Bastian meter registers with perfect accuracy through- 
out the whole range. 





FLICKER PHOTOMETER. Rocd. “Science,” June 3.—A 
brief account of one of the five different forms of his flicker photo- 
meter, with which he experimented. The two sides of a wide, 
opaque 90° prism are illuminated by the two lights respectively, and 
the prism is viewed from the 90° edge through a cylindrical lens 
kept in a rapidly oscillating commotion by a motor or by hand; the 
edge of the prism should be very sharp. He gives a number of 
readings made, among others by inexperienced persons, and with 
colored lights, showing good agreement. ° 


Telegraphy, Telephony and Signals. 


CUTTING CABLES.—Lond., “Elec, Rev.,” June 3.—A short let- 
ter from Parsons to the London “Times,” calling attention to the 
cutting of cables in the recent Chilian war; the question of adjudica- 
tion of the claims did not arise, as the Government at once admitted 
its liability to reimburse the company for the expense connected 
with the repair of the cables, and this sum was accepted by the 
company as full payment. A quotation from a German paper ex- 
presses astonishment that Spain has not made use of this simple and 
effective means of warfare (referring to the cutting of cables) by 
cutting the cables connecting the United States with Europe; this, 
it is claimed, would cause a panic at the Stock Exchange, and it is 
thought that America would not hold out for three weeks if all the 
connections with Europe were cut off. 

SUBMARINE CABLE CONNECTIONS WITH GERMANY. 
“Elek. Anz.,” May 1.—A list of the cable connections between Ger- 
many and other countries. 

TRANSATLANTIC CABLES.—Lond. “Elec. Rev.,”’ June 3.—A 
tabulated statement of the calculated and actual speeds of Atlantic 
cables, compiled by Siemens Brothers; the actual speed of the cables 
made by this company are much greater than those calculated. 


RADIUS OF ACTION IN HERTZIAN TELEGRAPHY.— 
“L’Eclairage Elec.,” May 28.—A ‘short account of some of Slaby’s 
experiments. A table is given showing the ratio of the distance of 
transmission to the length of the end wires in a number of the 
trials. Across the sea this corresponded to about 500 meters per 
meter of end wire; the obstacles on the surface of the earth have a 
limiting influence, as this ratio was much less over land. Accord- 
ing to Slaby, it will suffice to lay the wire on the earth; according to 
Voisenat, communication is facilitated if the earth plates are re- 
placed “by a conductor wound around an insulating envelope.” 


RECEIVER FOR WIRELESS TELEGRAPHY. Ducretet. 
“L’Ind. Elec.” May 25.—An Academy paper giving an illustrated 
description of the Popoff receiver as modified by Ducretet. 


ACCUMULATORS IN TELEGRAPHY. Tribelhorn. “Elek. 
Zeit.,” May 26.—A short article on measurements made in the chief 
central station at Buenos Ayres, where the primary batteries will be 
replaced by accumulators and where it was therefore necessary to 
determine the desired capacity. The paper gives the results of the 
measurements; a standard ink writer averaged 0.016 ampere and a 
double ink writer 0.0037 ampere continuous closed circuit current; 
the installation of thirty standard recorders and five duplex and 
Wheatstone will therefore require 0.00665 ampere total current, 
which amounts to 58,254, watt hours per year, the mean voltage be- 
ing 100. The consumption of the chemicals in the primary batteries 
is then discussed, and it is shown that it is more economical not to 
use the current from the primary batteries directly, but to store it 
in accumulators, in which case the primary batteries operate more 
economically. 

MODERN TELEPHONY. Wehrenalp. “Zeit. fuer Elek..” 
May 15 and 22.—The first part of a long article consisting of notes 
on this subject. In the first portion he discusses the construction of 
the lines in large cities; he concludes that unquestionably the lines 
from the central station to the point of distribution should be laid 
underground, while the distribution from that point on had better 
be overhead except in such portions of the city in which the sub- 
scribers are very dense; he describes some details of construction of 
the overhead and underground lines. 

CABLE RELAY. Gulstad. Lond. “Elec. Rev.,” June 3.—The 
beginning of an illustrated description of a vibrating relay, presum- 
ably his own, adapted for code signalling and automatic working, 
in some respects like the Brown and Allen instrument. 





WIRELESS TELEGRAPHY.—“Science,” June 10.—A short ar- 
ticle from the London “Times” on some recent experiments of Mar- 
coni from Bournemouth to the Isle of Wight, a distance of 14.5 
niles, over which regular communication was maintained. There 
was a mast at each place 120 feet high; there was no difference in 
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using a wire or wire netting up this mast; a series of balls for gen- 
erating the discharge was found to be no better than two; the co- 
herer is exhausted to prevent the oxidation of the filings; the trans- 
mission was not affected adversely by bad weather; it seemed even 
to be better in a fog or rain. 

SUB-MARINE TELEGRAPHY. Beard. “Elec. Rev.,” June 
15.—A correction in the list of cables of the world, published in 
that journal June 8 (see “Digest,” last week). 

THE TELEPHONE IN WAR. Pardington, “Elec. Rev.,” June 
15.—A short article calling attention to the advantages in the use 
of the telephone in facilitating work at one of the present camps. 

TELEPHONE STATISTICS.—“Elec. Eng’ing,” June 13.—A 
table showing the number of telephones in use in a large number of 
different countries, compiled from several sources and claimed to be 
only approximately correct. The largest number is in the United 
States, where there are 700,000, next to which is Germany, with 140,- 
000; then England with 116,000, Sweden with 62,000, and. France 
and Scotland with 35,000 each. 

Miscellaneous. 

ELECTRIC COOKING.—“Elek. Anz.,” May 26.—Detailed tab- 
ular data, giving the results of measurements made while a meal 
for four and another for six persons was being cooked electrically; 
the cost is based on the charge in Frankfort which, for this pur- 
pose, is slightly less than 4 cents per kw hour. The current, time, 

ower and price for preparing each of the dishes is given, the meal 
including boiled beef and soup, cauliflower, cutlets, fried potatoes, 
broiled fish, boiled potatoes, entrecotes and a pastry desert, the total 
cost of the energy being 15 cents. The vost of the meal for six per- 
sons is about half this, as it consists of different dishes. 

ELECTRIC ENERGY AND THE LAW. Meili. “Jour. Tele- 
graphique,” May 25.—A French translation of the German article 
noticed in the “Digest” April 30. 

EDUCATIONAL.—Lond. “Elec. Eng.,”” May 27.—This journal 
publishes from time to time the examination questions at the City 
and Guilds of London Institute; the present set is on electric light- 
ing and transmission. 

OZONE GENERATORS. Andreoli. “L’Ind. Elec.,” May 25.— 
A longer and more fully illustrated description of his new apparatus, 
which was referred to in the “Digest” June 11 and 4. 

CARBONS. Jehl. Lond. “Elec.,” June 3.—In this continuation 
of his long serial, he discusses and describes the manipulation of 
the tar which is used as the binding material. 

AUSTRALIA.—Lond. “Elec. Rev.,” June 3.—A communication 
describing electrical work in that country. 





Notes of the Convention of the Northwestern Electrical 
Association. 


THE COLUMBIA LAMP COMPANY, St. Louis, Mo., had its interests 
looked after by Mr. George Rex, of its Chicago office. 

PACKARD LAMPS were of course well represented by Mr. W. D. Packard, 
of Warren, Ohio, who made the best sort of a representative of the New York 
& Ohio Company. 

THE GENERAL ELECTRIC LAMP WORKS, of Harrison, N. J., were 
represented by Mr. A. D. Page, who improved his opportunities to talk about 
the value of lamp renewals. 

MESSRS. B. J. ARNOLD & CO., of Chicago, was of course called to mind 
by the name of Mr. B. J. Arnold, who, with his wife, made the most of the 
pleasure features of the trip. 

THE BRYAN-MARSH COMPANY, New York, was well represented by 
its president, Mr. Converse D. Marsh; its Western manager, Mr. J. M. Hill, 
and its lamp expert, Mr. S. E. Doane. 

THE H. B. CAMP COMPANY, Aultman, Ohio, and its new vitrified con- 
duit were talked about, to those who were interested in underground work, by 
Mr. A. L. Daniels, of the home office. 

THE JANDUS ENCLOSED ARC LAMP was’talked about by Mr. H. F. 
Edgar, who came from Boston, Mass., to see the developments in the North- 
west in the electrical and allied industries. 

THE FORT WAYNE ELECTRIC CORPORATION, Fort Wayne, Ind., 
was represented by Mr. C. S. Knight. Many of the delegates use Fort Wayne 
apparatus, and all of them were acquainted with Mr. Knight. 

AMERICAN CIRCULAR LOOM products and the advantages of this 
method of insulating copper were explained by Mr. H. H. Brooks, the general 
managers of the concern, whose headquarters are in Boston, Mass. 

THE COPPER GLAZE COMPANY, Sault Ste. Marie, Mich., distributed 
onboard birch bark sheets on which was printed a view of the mammoth locks 
at the Sault. Below this was the following inscription: ‘‘Remember the North- 
west’and Try Copper Glaze.” 

OKONITE WIRE was immediately thought of by everyone on seeing Mr. 
W. L. Candee and Mr. G. T. Manson, both of New York, who took the trip 
more for their own enjoyment than for the rather unnecessary purpose of 
exploiting Okonite. ’ 

THE SPRAGUE ELECTRIC COMPANY, New York, was kept prominent- 
ly before the delegates by Mr. E. B. Kittle, the Chicago representative of the 
company. The Sprague Company is doing a magnificent business, and the new 
Sprague multiple control system is a marked success in Chicago. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
was represented by Mr. Arthur Warren, of the Department of Publicity and 
Promotion. Mr. A. J. Wurts explained the advantages of the lightning ar- 
rester known by his name and manufactured by the Westinghouse Company. 
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THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. Louis, 
Mo., was well represented, Mr. H. A. Wagner ‘being with the party the first 
afternoon, leaving the ship at Milwaukee. Mr. E. H. Abadie took the round 
trip and saw to it that the Wagner button was as much worn as the convention 
badge. 

THE CENTRAL ELECTRIC COMPANY, Chicago, sent an excellent rep- 
resentative in the person of Mr. George A. McKinlock, the president of the 
company. Mr. McKinlock’s active business interests necessitated his leaving 
the party at'Houghton. Mr. W. P. Upham, of the same company, continued 
with the convention. 

THE DEARBORN DRUG & CHEMICAL COMPANY, Chicago, had its 
business explained to those interested by Mr. Robert F. Carr, vice-president 
and general manager, and Mr. C. S. Kehler. These gentlemen used very con- 
vincing arguments concerning the advantages of their lubricants and methods 
of treating boiler scale. ¢ 

THE ELECTRIC APPLIANCE COMPANY, Chicago, had representatives 
from two of the cities visited, to explain to the delegates the beauties of those 
cities and of the apparatus manufactured by the company. Mr. Thomas I. 
Stacey, of Chicago, and Mr. B. B. Downs, of Minneapolis, exercised their con- 
versational arts in this direction. 

THE AMERICAN ELECTRICAL WORKS, Providence, R. I., was repre- 
sented by its president, Mr. F. N. Phillips, and its Chicago manager, Mr. F. 
E. Donohoe. These gentlemen naturally took a great interest in the process 
used in the production of copper, so much of which is used in the wire manu- 
factured by the American Electrical Works. 

THE WESTERN ELECTRIC COMPANY, Chicago, brought itself into 
prominence through the efforts of Mr. C. D. Wilkinson and Mr. L. K. Com- 
stock, both of Chicago. These gentlemen hung one of the company’s new 
enclosed arc lamps without outer globes in the main saloon to show its ad- 
vantages over the incandescent lamp for interior illumination. 


AMONG the circulars, folders, etc., distributed on board were the following: 
A treatise on knock-outs, by L. A. Chase & Co., Boston; an illustration of the 
midget enclosed long burning arc lamp, by the Western Electric Company; a 
circular on the ammeter or voltmeter switch and ground detector, manufac- 
tured by J. W. Mabbs, Chicago; a pad of blotters with celluloid cover, neatly 
advertising the Dearborn Drug & Chemical Works, of Chicago; a pamphlet put 
out by the same concern, and the bulletin on lightning arresters of the Westing- 
house Company. 





Exhibits at the Philadelphia Electrical Exhibition. 





THE UNITED ELECTRIC IMPROVEMENT COMPANY, Nineteenth 
and Allegheny Avenue, Philadelphia, Pa., has an exhibit on the main floor that 
has elicited much favorable comment from visitors. The eye of the visitor is 
first attracted by a glittering showboard of plain, ornamental and miniature 
incandescent lamps, which are arranged in a very artistic manner. In either 
corner of the booth the company has erected a glassblowers’ table, where it 
gives a practical demonstration of the manufacture of its “(High Grade” incan- 
descent lamps. In a showcase in the centre of the booth are exhibited samples 
of the company’s carbons, as made by its own process, in different stages of 
completion. In connection with the exhibit of high grade incandescent lamps 





EXHIBIT OF THE UNITED ELECTRIC IMPROVEMENT COMPANY. 


the company shows its mercury exhaust pumps for obtaining very high 
vacuum, a feature that has been insisted upon by this company. In the rear 
of the booth are exhibited two generators of 15 and 25 kilowatts capacity, with 
instruments, rheostats and the necessary switches, mounted on a white marble 
slab, all of the company’s make. The exhibit is in charge of Mr. W. Eugene 
Smith, assistant electrician. 

AN ELECTRIC MOTOR VEHICLE, including battery, motor and body, 
the joint invention of C. W. Kennedy, Frank A. Pocock and Ralph Ashley, is 
one of the popular exhibits to be seen. The construction of this machine dif- 
fers, it is said, from that of all others. The vehicle is steered by the use of a 
construction, which allows of a solid shaft passing entirely through each pair 
of wheels, giving support to the vehicle, which is necessary to carry weight at 
considerable speeds. Another point of excellence claimed for this vehicle is 
that of driving the front or steering wheels. The frame of the carriage is 
peculiar. It is formed of a girder of steel. bent into the strongest shape, with 
a half circle in front. The king bolt is centred in this circle and formed out 
of a roller bearing which joins the lower. frame to the upper. These frames are 
kept from touching each other by three roller bearings, which distribute the 
weight on the front lower frame. This frame is bolted through the front 
springs to the bearings of the front axle. The motor is one of the most 
peculiar features, and is the result of experiments of Mr. Kennedy, extending 
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back as far as 1888. Mr. Kennedy was assisted in this work by Messrs. Pocock 
and Ashley, and the three have produced a machine which, it is claimed, is well 
nigh perfect, as is practically demonstarted all day long by the operation of the 
vehicle at the exhibition. The various speeds at which the carriage is operated 
and the narrow limits of its operation demonstrate the utility of the carriage. 
The change from one speed to another is made without a jar. The battery is 
always connected in series. It is the invention of Messrs. Kennedy and Ashley 





E.ectric Motor VEHICLE. 


and is of peculiar construction. All spilling of acids is avoided, and it is 
stated that a very high charging and discharging rate is obtained without 
danger of buckling. By this construction of battery it is claimed that a very 
high efficiency is obtained, and the watt energy per pound is largely increased 
as compared with the most prominent batteries on the market. 


THE GENERAL ELECTRIC COMPANY has an exhibit of Thomson re- 
cording wattmeters, General Electric enclosed arc lamps, type H transformers, 
small stationary motors, fan motors, etc. Among the meters shown is the 
Thomson G-2 astatic meter, 2500 amperes and 110 volts capacity. This is the 
smallest size of this type, and is made in almost any ampere capacity above 
this and of any desired voltage. A Thomson two-rate meter is shown. It has 
two dials and contains a seli-winding clock. It is constructed to record on 
one dial during the peaks of the load and on the other during the remaining 
portion of the day. The Thomson street car meter is also shown. This device 
saves much power for street car companies by serving as a check on the wast- 
ing of energy by motormen. Other meters exhibited are standard two-wire 
meters, an induction meter and a three-wire meter of special type, being so 
made that an ammeter can be introduced into either of the outside wires and 
removed without disturbing the lights. The General Electric enclosed arc 
lamps, for both direct and alternating current, with various casings and globe 
combinations, are conspicuously shown. Lamps of both the single and double 
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THE Epison Evectric Light ComMpany’s EXHIBIT. 


globe type are included. A small enclosed arc lamp of two and one-half am- 
peres’ capacity is also shown. The fan motors exhibited are for both direct and 
alternating current. 


THE EDISON ELECTRIC LIGHT COMPANY, of Philadelphia, shows 
the advantages of the liberal use of electricity for light, power and cooking, 
which uses are clearly demonstrated at the company’s booth. This company 
supplies all the current furnished the exhibition building and the exhibitors. 
The lighting of the booth is both artistic and practical. The practical working 
of the heating and cooking apparatus is one of the most interesting features 
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of the exhibition, electric cooking and ironing being done before the eyes of 
the interested visitors. A large oven, the heat of which can be accurately 
regulated, is one of the attractions. Other cooking utensils shown in practical 
operation are plate warmers, chafing dishes, stew pot, teapot, coffee pot, etc., 
beside flat irons and tailor irons. Almost every style of electric fan is shown 
by the Edison Company. The numerous styles of circuit breakers in the ex- 
hibit are both interesting and instructive, and prove conclusively that the 
practical men of to-day are awake to the fact that an ounce of prevention is 
worth a pound of cure. The use of the electric motor for practical shop work 
is shown here to advantage. A Gordon press is operated by a slow-speed Eddy 
motor. Beside this a lathe on which shafting or screw cutting of the finest 
kind can be turned out, is exhibited. The Storey polishing machine, which is 
on, exhibition, is dust-proof, and is regulated by a particularly clever device, 
which absolutely prevents the burning out of the armature due to carelessness 
or neglect on the part of the operator. The speed of this machine can be 
regulated according to the different devices attached, such as emery wheels, 
polisher or circular saw. 

MESSRS. WALKER & KEPLER, Philadelphia, have a very practical ex- 
hibit in which they show the numerous ways in which electricity may be ap- 
plied. From the same pair of small copper wires in this exhibit are operated 
a pipe organ, ceiling fan, portable fans, heating and cooking apparatus, as well 
as many hundred lights; large and small. Perhaps one of the most popular 
parts of this display is the Estey Phonorium, which is a regular church organ 
pumped automatically by Lundell motors. Another interesting section is that 
devoted to heating apparatus. Here are shown in full operation coffee pots, 
portable stoves, chafing dishes, broilers, stew pans, sad irons, curling irons, 
heaters, heating pads, cigar lighters and radiators. This section of the exhibit 
is made cool and comfortable by a large number of Lundell three-speed portable 
fans. Two Lundell ceiling fans are also shown, each being controlled by a 
switch on the bottom part of the fan. There are also displayed many of the 
better known electrical appliances, such as telephones, switches, sockets, lamps, 
bells, etc. 

MESSRS. HAWTHORNE & SHEBLE have a complete exhibit of Edison 
phonographs of all the modern styles. The kinematographe, one of the latest 
and most improved types of animated projected machines, is also shown, An- 
other popular feature of this firm’s exhibit is the X-ray outfit. Opportunity is 
given the spectators to examine their own bones or any article through opaque 
bodies. An interesting talk accompanies the exhibition. 

THE SAWYER ELECTRICAL COMPANY has one of the most complete 
displays in the exhibition. Its booth is handsomely constructed, and has an 
appearance of solidity, which makes it contrast favorably with many other 
booths, where less attention has been paid to artistic effect. The Sawyer Com- 
pany is agent for the Nowotny Electric Company, Cincinnati, Ohio, and a num- 





EXHIBIT OF THE SAWYER ELECTRICAL COMPANY, 


ber of handsome lamps of the Nowotny make are exhibited with decorated 
globes and other fine effects. The Faries Manufacturing Company is also rep- 
resented by the Sawyer Company, and a large variety of the Faries fixtures are 
exhibited. These are wired, and their arrangement is such as to show to ad- 
vantage the utility of these excellent fixtures. There is also a handsome display 
of telephones, carbon batteries and many other appliances which the Sawyer 
Company handle, and the exhibit altogether is a complete one and reflects great 
credit on the enterprise of the Sawyer Company, which, in addition to being 
agent for these specialties, is one of the largest contracting companies for 
electrical construction in Philadelphia. 
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THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY’S 
exhibit consists of a 10-hp, two-phase, alternating current Tesla motor, running 
at 1200 r. p. m., and a 190-volt direct current generator designed for storage 
battery work and direct connected to a Westinghouse gas engine. The prin- 
cipal feature of the exhibit is the use of the gas engine in running electrical 
generators. The engine runs at 325 r .p. m., and has three cylinders, the cranks 
working at 120 degrees. Each piston receives an impulse every other revolu- 
tion, thus giving an impulse to the reciprocating parts of the machine at every 
two-thirds of a revolution. The engines are guaranteed to use not more than 
14 cubic feet of natural gas per horse-power hour at full load, and to carry from 
1g to 20 per cent. overload. This engine is particularly adapted for electric 
light work. Units are built eithér direct connected or belted to the dynamos, 
and have an electrical output of from 6 to 250 kilowatts. The regulation is so 
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driven by belt from an Armington & Sims high-speed engine. The generator 
readily answers all calls upon it, it is stated, with absolutely no heating or 
sparking, although it is occasionally subjected to very heavy overloads when 
both cars are handling a train of more than the usual number of loaded cars. 
The box car locomotives used for hauling material about the yards is 
equipped with two G. E. 800-27-hp motors and series parallel controllers. The 
platform locomotive is used to haul trains of loaded cars from the yards to the 
main line, and empties from the line to the mill tracks, and to do all the drilling 
in the yards. The equipment of this locomotive consists of two so0-hp G. E.- 
1200 motors, with the necessary series-parallel controllers. In hauling heavy 
trains it is assisted by the box-car locomotive. Together they are able to 
handle trains of thirty to forty empties, or twelve to fourteen loaded cars, with 
comparative ease and celerity. To give the necessary adhesion to the more 


PLATFORM LOCOMOTIVE, 


close that no variation in the voltage can be detected by the voltmeter or 
noticed in the lamps. 


THE STOKES & PARRISH ELEVATOR COMPANY, of Philadelphia, 
makes an exhibit of an Otis electric elevator, with automatic push-button de- 
vices, and a working model of an electric hydraulic freight elevator, as manu- 
factured by the Stokes & Parrish Elevator Company. The Otis electric ele- 
vator is controlled by push-button operating mechanism at any one of the 
floors, without the use of a regular operator in the car. There is a push button 
on each floor, and as many in the car as thete are floors. The doors are pro- 
vided with an interlocking device preventing them being opened or unsecured 
in the event of a car not being at that floor. The electric hydraulic elevator 
is recommended for elevators, either passenger or freight, having a travel of 
not over 40 feet per minute. The pumping apparatus consists of an ordinary 
electric motor having the armature shaft direct connected to one of the screw 
shafts of a Quimby screw pump, manufacture by W. E. Quimby, 86 Liberty 
Street, New York City. The elevator is controlled by electro-hydraulic ap- 


paratus. 





A Mill Electric Haulage Installation. 


A striking instance of economy in actual money and elimination of trouble 
and delay induced by supplanting a steam haulage service with electric traction 


powerful locomotive to enable it to handle heavy loads, about 6 tons extra 
weight is placed on the platform. 

Perhaps the most interesting feature is the comparison between the cost of 
the electric plant and the expense formerly entailed by the use of the super- 
seded steam locomotive. The cost of the entire electric plant was very little in 
excess of one year’s rental of the steam locomotive. No more men are employed 
about the electric locomotive, the labor cost has not risen and the consumption 
of coal is scarcely felt on the main plant. Furthermore, the plant being always 
ready, cars may be shifted at any time during the day or night. 

The new system is thus both economical and advantageous, and the appre- 
ciation of the Arlington Mills is, perhaps, best shown by the fact that a sec- 
ond platform locomotive is shortly to be added to this haulage plant. 


Improved Insulator. 


On June 7 letters patent were issued to Fred M. Locke, Victor, N. Y., on 
an improved insulator. The object Mr. Locke had in view in designing this 
insulator was to prevent leakage of the current from the wire over the insu- 
lator to the support, thereby obviating the burning off of the pin. ‘This is ac- 
complished by providing the insulator with a long central petticoat, which 





Box Car LocomorIvE. 


is afforded by the installation recently made by the General Electric Company 
for the Arlington Mills, Lawrence, Mass These mills have about 2 miles of 
track running from the main line of the Boston & Maine Railroad into the 
yards, and throwing off spurs into the alleys between the different buildings. 

The electrical installation consists of a small generating plant and two elec- 
tric locomotives, one of the box type and the other a platform car. The gen- 
erating plant consists of a standard G. E. 75-kw, 500-volt railway generator, 


SECTION VIEW OF INSULATOR. 


encloses the supporting pin down to a point adjacent to the cross arm, and by 
making it small in diameter in proportion to the petticoats of the insulator 
above it. The burning off of pins where high voltage currents are trans- 
mitted has rendered necessary some means of preventing this leakage, and this 
Mr. Locke claims can be accomplished by the extension of the inner petticoat 
in the manner described, thus: providing a protecting sleeve for the pin and in- 
creasing the arcing distance of the current around the insulator. 
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The accompanying illustration of the vertical section shows the essential 
feature of this new form of insulator very clearly. Mr. Locke states that he has 
found it impossible to break down insulators constructed in this manner, and 
that extending the inner petticoat down over the pin prevents the latter from 
being broken off. 





Central Valve Engine for Railway Work. 





Fhe accompanying illustration shows the neatness of design and the small 
floor space taken up by the Central valve engine, for direct connection to rail- 
way generators, manufactured by the M. C. Bullock Manufacturing Company, 
Chicago, Ill. 

The economy of this engine may be appreciated when, it is claimed, only 
13 pounds of steam per indicated horse-power per hour is all that is required 
under ordinarily suitable conditions of size and pressure. A consumption of 
less than 14% pounds is guaranteed by the company in its engines of only 
80 horse-power, with 160 pounds steam pressure. 

The fact that many of these engines are working under full load regularly 
for periods ranging from jo to 90 days and upward, without onee closing the 





CENTRAL VALVE ENGINE. 


throttle, argues well for the high grade of workmanship, material and dura- 
Bility, and certainly bears out the many claims this company makes as to the 
small amount of attendance required and the automatic method of lubrication. 
Upon watching these engines for a long time at work in a large central sta- 
tion, an old engineer remarked, as he walked out: “They are as silent as 
ghosts.” 





New Type of Railway Motor. 


The General Electric Company announces the development of a railway 
motor especially adapted for medium heavy railway work, under the designation 
of the G. E. 51-B. It is the outcome of a series of exhaustive tests on cars and 
locomotives with heavy trains propelled by electric motors on steam train 
schedules, and the complete and reliable data thus obtained have been used to 
determine the best form of construction riecessary to meet the requirements. 
This motor has been especially designed for high speed suburban and elevated 
railway work. It has a capacity of 80 horse-power, based on a rating of 75 de- 
grees Centigrade rise in temperature of the windings above that of the surround- 
ing atmosphere after one hour’s run at rated load. A double G. E. 51-B motor 
equipment, with the gear ratio of 2.27, will propel a loaded 20-ton car at a maxi- 
mum speed of 26 miles per hour on a level track. Higher or lower gear ratios 
may be used for different speeds; that is, with the speed reduced one half the 
motors will handle a car or train twice the weight. 

The frame of the G. E. 51-B is of cast steel, made in two bowl-shaped halves 
bolted together. It completely protects the working parts of the motor from 
mechanical injury and the action of water or dust. The upper casting has a 
large opening to allow of the inspection of the commutator and brush holders 
and the replacement of the brushes. 

The motor has four laminated pole pieces with projections supporting the 
coils which are slipped over them. They are secured by bolts passing 
through the frame and fastened with nuts on the outside. The bearings have 
been given ample proportions to ensure good lubrication and long life. The 
upper support of the linings of the armature bearing is part of the upper half 
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of the motor frame; the lower support is a cap bolted to the upper support. 
The armature can thus be held in the upper half of the motor, while the lower 
half only is lowered. To remove the armature it may be lowered with the 
lower half. The dimensions of the armature bearings are: Commutator end, 
6% by 3 inches; pinion end, 9% by 3% inches. The axle bearings are 9 inches 
long, with diameter corresponding to the size of the axle. 

The field coils are of copper ribbon wound on metal spools and insulated be- 
tween turns with asbestos, the whole being given a heavy coating of weather- 
proof insulating compound. 

The armature is of the iron-clad, hollow core type 16 inches in diameter and 
10% inches long. The core has thirty-seven slots, each slot containing three 
insulated coils laid together in one compact unit. This gives the armature 





Front Enp oF G. E. 51-B Rattway Moror. 


thirty-seven sets of coils with 111 leads, corresponding to the number of bars 
in the commutator. All coils are formed and insulated before application to 
the core, the small number facilitating repairs, while the method of grouping 
them permits the use of substantial insulation. 

The pinion is made of cast steel, with machine-cut teeth, and bored for a 
taper fit on the armature shaft. Both gears and pinions are made at the Gen- 
eral Electric Company’s gear plant at Lynn. 

The commutator is 11% inches in diameter, with 111 segments built up with 
alternating layers of mica insulation and securely clamped on a malleable iron 
shell. The segments are of the best hard-drawn copper 6% inches long, with a 
wearing depth of 1 inch. To ensure perfect insulation every commutator is 
tested with 500 volts direct current between adjacent segments, and 5000 volts 
alternating between the segments and the shell. 

The brush holders are of cast, brass, and each is arranged to hold two carbon 
brushes, which slide in finished ways, and are pressed against the commutator 





ARMATURE READY FOR REMOVAL. 


by independent pressure fingers giving a uniform pressure throughout the 
whole working length of the brushes. The brush holders are offset one-fourth 
of an inch to prevent the wearing of grooves in the commutator, and are 
clamped to a well seasoned hard-wood yoke filled with moisture-proof com- 
pound bolted to the top magnet frame and easily removable through the open- 
ing over the commutator. 

Mounted on 33-inch wheels, the clearance between the bottom of the frame 
and rails is 3 inches. That between the bottom of the gear case and rail is 4 
inches. 
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Financial Intelligence. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, of Brooklyn, 
N. Y., has declared a quarterly dividend of 1% per cent., payable July 15. 

THE DIRECTORS of the American Bell Telephone Company have declared 
a regular quarterly dividend of 3 per cent., and an extra dividend of 1% per 
cent. The transfer books will close June 3o and reopen on July 16. 

THE EDISON ELECTRIC ILLUMINATING COMPANY, of New York, 
reports gross earnings for May (inclusive of high tension systems) of $246,794.- 
10, an increase of $58,004.92 over the same month last year. Net earnings $106,- 
789.20, an increase of $24,094.50. 








Special Correspondence. 
New York NOTEs. 


Otfice of THE ELECTRICAL od 
° 9 Murray St., NEW YORK, June 20, 1898. 


ENLISTMENTS AS VOLUNTEER ENGINEERS.—The examination of 
applicants for enlistment in the first battalion of the first regiment of the 
brigade of volunteer engineers began on June 16 at the recruiting station in 
this city. Over 1000 candidates presented themselves, while only 400 are re- 
quired. Among those who passed the examination were W. L. Edison, son of 
Mr. Thomas A. Edison. Young Edison has worked in his father’s laboratory 
at Orange for the past three years. Among other electrical engineers who 
passed the examination were Ernest Burpee, who was formerly a member of 
the corps of engineers in Switzerland; Frank H. Woodward, and Thos. Middle- 
mas, who was at one time a member of the Second Life Guards in the British 
Army. 

ELEVATED TRAINS ON THE BRIDGE.—On Saturday last the Brook- 
lyn Elevated Railroad Company inaugurated its service across the Brooklyn 
Bridge. The first train, of five cars, having on board the directors of the 
road, left the. Manhattan end of the bridge at 11:20 o’clock under electric 
power, and proceeded to the Brooklyn side, where one of the regular engines 
was attached. As soon as enough Walker motors are completed the engines 
now in use will be abandoned, and the trains will be run entirely by electric 
power. The motors are expected to drive a train of five or more cars at the 
rate of 25 miles an hour. The four motors which are completed are of 80 horse- 
power, and weigh 3900 pounds. The bridge cars were run over the structure 
at intervals of ten minutes for the accommodation of passengers to the 
Sheepshead Bay race track. When the system is in full operation trains will 
be run on a three-minute headway. The fare to Manhattan Beach or Sheeps- 
head Bay has been fixed at 30 cents for the round trip, and to Coney Island 20 


cents. 

ADDRESSES WANTED.—Mr. G. H. Guy, secretary of the New York 
Electrical Society, No. 120 Liberty Street, this city, is desirous of obtaining 
the present addresses of the members named below who have changed their 
residence. These persons are requested to forward to him their new address: 
B. F. Sherman, R. S. Dobbie, D. D. Book, H. Van Sands, Fred. Reed, C. W. 
Raymond, W. F. Collins, C. E. Hart, J. Egan, G. C. Webb, D. H. Washburn, 
J. C. Harris, W. Schwein, A. S. Miskin, J. W. McLogan, Meno Fedden, W. A. 
Giles, Thos. Bennett, T. A. Fowler, S. J. Harris, C. E. Chinnock, R. Crawford, 
A. C. Greenburg, B. F. Card, A. B. Bennett, N. Hall, J. D. Underhill, J. A. 
Cabot, W. E. Lamb, E. Denning,.R. A. Mitchell, R. Leichman, H. A. Dingle, 
C. Herman, Leo Bock, Jr.; H. F. Salamons, A. G. Holcombe, L. J. O’Reilly, 
A. V. Waldron, Harry Cette, C. A. Thompson, E. E. Stark, J. T: Palmer, T. F. 
Grover, J. C. Henry, J. W. Doyle, R. Varley, C. H. Wright, C. C. Gartland, 
Jno. Deane, Jr.; F.'E. Dolbier, C. A. G. Groenbeck, James Stewart, C. F. 
Green, M. W. Grovesteen, G. Arnold, J. S. Cobb, D. H. Starralt, E. Voelckel, 
G. R. Shepard, W. L. Tamblyn, A. Stamm, C. J. Bickley, H. B. Niles, J. 
McMahon, E. S. Reid, J. H. Longstreet, M. B. Meddler, C. P. Gott, A. C. 
Barrett, A. W. Steiger, E. C. Miller and A. McKinnon. 





BUFFALO AND NIAGARA FALLS NOTEs. 


BUFFALO, N. Y., June 18, 1898. 

THE BUFFALO GENERAL ELECTRIC COMPANY has pushed the con- 
struction of the new principal lighting station so fast that the floor of the gener- 
ator room is done, although the high tension cables and switchboard are not 
yet in position. The rotaries are so constructed that they can be started up 
from either the direct or the alternating current side, which will be of consider- 
able account in starting under a load. 

THE NEW trolley line to Lockport will probably be running by July 4. 
Cars will be run from the foot of Main Street, Buffalo, as the western terminus, 
and the whole 28 miles is to be run at the most, in an hour and a quarter, which 
is reckoned very fast. It will take in the Kenmore line to Tonawanda. Cars 
will be run every half hour. As the line from Tonawanda to Lockport is to be 
over the Erie track, freight motors will be put on for the purpose of handling 
Erie freight, which will be delivered to the Erie at Tonawanda. The motors 
will be similar to some in use on the Baltimore & Ohio road. This will be a 
novelty in this section, no freight trains being handled in that way. The 
Niagara tunnel current will be used in driving the electric locomotives. 





CHICAGO NOTE. 


Branch Office of THE ELECTRICAL WORLTI, 
986 Monadnock Building, 
CHICAGO, IIl., June 17, 1898. 


THE ANNUAL MEETING of the stockholders of the Siemens & Halske 
Electric Company of America was held on June 16, at their offices, Monadnock 
Block, Chicago. Nearly the entire capital of the company was represented at 
the meeting, and the following named gentlemen were elected directors: Chas. 
T. Yerkes, Martin Maloney, John R. Bartlett, R. Suydam Grant, Charles E. 
Yerkes, E. A. Moore, B. W. Grist, Howland Coit and W. L. Elkins, Jr. The 
new board of directors was organized, and the following named gentlemen 
were elected officers of the company. Charles E. Yerkes,f{president; W. T. 
Block, secretary and treasury; C. F. Marlow, assistant secretary and assistant 
treasurer; B. W. Grist, general manager. The executive committee is com- 
posed of Martin Maloney, Charles E. Yerkes and J. R. Bartlett. 





St. Louis NOoTrgs. 


. ST. Lou!Is, Mo., June 17, 1898. 
THE CITY COUNCIL last week approved the Central Traction Company’s 
bond in the sum of $250,000 with the Mississippi Valley Trust Company as 
surety. 

ST. LOUIS ELECTRIC CARS FOR GERMANY.—Ten large electric cars 
have recently been shipped to New York for shipment to Hamburg, Germany. 
They are the first American manufactured electric cars to be shipped abroad, 
and are to be tried as an experiment in competition with cars built in Germany. 

NEW TELEPHONE BUILDING.—The Bell Telephone Company has com- 
menced the erection of its new West End exchange. It will be a handsome 
brick building, with two stories and a basement. The work of rearranging the 
wires in the district in which the new building is being built is now going on, 
and will be complete when the new building is ready for occupancy about 
December 1. 


FRENCH NOTES, 


(From Our Own Correspondent.) 
PARIS, May 26, 1898. 

THE AMPERE INSTITUTE.—Thanks to the initiative of M. S. Julian, the 
city of St. Germain, near Paris, will have without doubt a professional elec- 
trical school called the Ampere Institute. Its aim will be to furnish those 
studying electricity with a substantial course of instruction, but at the same 
time theoretical and practical. 

THE EXPOSITION AT ROCHEFORT-SUR-MER.—The exposition at 
Rochefort-sur-Mer is attracting more and more notice. It is under the patron- 
age of the Minister of Commerce and Industry, the Ministers of the Navy and 
of the Colonies. It covers an area of about 20,000 square metres (220,000 square 
feet). It will be brilliantly lighted by electricity by Eck lamps. The different 
booths already decorated make a very pretty light, and many fétes will take 
place during the four months of its existence. It will be the most important 
exposition in France until 1900. 

LIGHTING IN PARIS.—The introduction of electric light in Paris proceeds 
very slowly, but we hope that, acording to the old, proverb inverted, “Chi va 
sano va piano” (he who goes surely goes slowly), the city of Paris will finally 
possess an absolutely certain lighting system; but when will it be? In the 
meantime we record with pleasure the announcement that before long the 
outer boulevards, hitherto so dangerous at night, are to be lighted by elec- 
tricity from La Villette to the Boulevard Barbés. Conduits are being laid now 
and the supports for the lamps have begun to arrive, so that in a few days we 
may expect to have light. 

ELECTRIC CARS IN MONACO.—Last week the electric tramways of the 
little principality of Monaco were formally opened for traffic in the presence 
of the Prince of Monaco. The surface contact system is the one in use, so as 
to avoid disfiguring the landscape, which is very fine, with overhead wires. The 
first car was decorated with flowers and flags, and was occupied by the Prince 
and his suite, and was driven by Mr. Counet, the French promoter of this 
form of traction, and M. Cabireau, the engineer. The public was allowed to 
ride on the remaining cars, and the receipts of this day were turned over to 
the poor. 

THE SOCIETY FOR THE ENCOURAGEMENT OF NATIONAL IN- 
DUSTRY.—Prizes which will be awarded during 1899: First prize, of 3000 
francs ($600) in connection with the manufacture of permanent magnets. Re- 
search may be directed to the composition of the steel for magnets and such 
materials other than iron as may enter into it, or to the degrees of tempera- 
ture of the liquids used for tempering, and the processes of annealing and other 
accessory operations which are likely to improve the results obtained. Second 
prize, 2000 francs ($400), for an incandescent electric light which must not ex- 
ceed a maximum of two candle power (decimal system) to operate on o.1 
ampere at 100 volts. Small lamps of low candle power like these would make it 
possible to light rooms as it was formerly done with wax candles, and must be 
much less tiring to the eyes and would produce better decorative effects. 
These lamps could be used for night lamps and in corridors. The successful 
manufacture of low-power lamps for high tension circuits would be a real ad- 
vance in electric lighting. Third prize, 2000 francs ($400) is for any set of elec- 


trical appliances or tools suited to the requirements of domestic life and to 
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small trades: dish washing, sewing machines, store service, etc., embracing in 
fact any special branch of business or any given small industry, whether manu- 
facturing, agricultural or otherwise. 

ELECTRICAL ILLUMINATION FOR THE OPERA COMIQUE.—The 
Opéra Comique, which it will be remembered was burned eleven years ago, is 
nearly completed now. The new building was erected on the foundations of 
the old one, and to insure a perfect system of electric lighting the Minister of 
Public Instruction and Fine Arts arranged to have competitive designs sub- 
mitted by the chief electrical firms and companies. The competition was to 
be decided by a commission of which M. Mascart, a member of the Institute, 
was chairman. The deliberation of the judges came to an end eight days ago, 
and the design which received first place was that of the General Light & 
Power Company. Hence this company, which, by the way, has already in- 
stalled lighting plants in the majority of: the Paris theatres, will have charge 
of the work. The plan for the lighting comprises 2845 incandescent lamps, of 
which 1025 are for use of the management and various services, such as the 
wings, lobbies, corridors, etc.; 1810 are for lighting the auditorium and the 
stage. In addition to this there is to be an auxiliary system quite separate 
from the main system and comprising 154 incandescent lamps, which will 
produce sufficient light to guide one about in case an accident should happen 
to the exterior conductors. M. Bernier is having detailed drawings made of 
all the ornamentation intended for the auditorium and its dependencies. The 
conduits will be concealed in the thickness of the walls and floors. The 
lighting of the stage will be done with special material, designed to meet the 
requirements of the scenery which has found in electricity a powerful aid. The 
important point about this latter portion lies in the application of the new 
system, which has just been invented by-M. Clemancon, president of the Gen- 
eral Light & Power Company, for the control of the light and by means of 
which it is possible to produce quite perfectly natural light effects. With the 
old controlling apparatus, which was called “organ pipes,”’ from the appearance 
of the gas pipes, the variations in light took place by jerks, which made it 
unpleasant to the eyes. With the new system, however, the lighting of the 
scene can be made to pass gradually and insensibly from day to night, or 
vice versa, and is accompanied by all the natural color effects. The installation 
work will be pushed ahead with unusual energy in order to have it finished 
simultaneously with the rest of the building. The Opéra Comique will thus 
have a lighting system which may serve as a pattern even for some of the 
foreign theatres which have been so much talked about in France. 








General ews. 


THE TELEGRAPH AND TELEPHONE. 





FREEHOLD, N. J.—The Mutual Telephone Company is extending its line 
through Red Bank. 

GALION, OHIO.—The independent telephone line will be extended from 
Martel to New Winchester. 

NORTH HERO, VT.—It is proposed to. connect North Hero and Grand Isle 
by telephone in the near future. 

FOND DU LAC, WIS.—The Eastern Wisconsin Telephone Company has 
been granted a franchise to enter this city. 

WESTVILLE, IND.—A telephone line connecting this city with Valparaiso 
is to be built by private parties. It will be a copper metallic circuit. 

PORTLAND, ME.—The new Government telephone line connecting Lubec 
with West Quoddy Head, the most easterly point of the United States, has just 
been completed. 

ALBIA, IA.—Contracts have been signed for the immediate building of a 
telephone line from this place to Bussey, Marion County, via Cedar Mines, 
Hiteman, Lovilia and Hamilton. 

SYRACUSE, N. Y.—Frank L. Wood has been appointed temporary receiver 
of the New York State Telephone Company, an organization with branches in 
several cities. The receiver’s bond was fixed at $2,500. 

MARTIN’S FERRY, OHIO.—The Bell Telephone Company is constructing 
a telephone line from Portland Station to Dillondale and Mr. Pleasant. The 
line will be open for communication within a short time. 

ABERDEEN, S. DAK.—The Dakota Central telephone lines, which have 
recently been extended to Ipswich and Leola, will soon be extended to Fred- 
erick on the north. Material for the new line has been ordered, and work will 
begin as soon as it arrives. 

GILMAN, ILL.—The Eastern Illinois Telephone Company has just com- 
pleted the installation of the new Sterling Electric Company’s standard switch- 
board at its exchanges in Gilman and Sheldon, Ill. There is already a 
marked improvement in the service. 

CARTHAGE, MO.—The Southwest Missouri Electric Railway Company has 
determined to equip its line with a telephone system to secure absolute safety 
of travel as far as collisions are concerned, and also keep the track clear on 
days when travel is heavy. At every switch conductors will be required to 
receive orders from the dispatcher. 


ROCKLAND, ME.—The New England Telephone Company will establish 
telephonic communication between the Lane’s Island signal station and Rock- 
land. The Government will lay the short piece of cable between Vinalhaven 
and Lane’s Island, and will use the Vinalhaven & Rockland Telegraph & Tele- 
phone Company’s cable between this city and Vinalhaven. 

CANTON, OHIO.—The Central Union Telephone Company has commenced 
work on a copper metallic circuit between Canton and Waynesburg. The line 
will pass through North Industry, Howenstine, Sparta, Magnolia and Waynes- 
burg, giving all these places telephonic connection with Canton. A line will 
also be built to Osnaburg, Mapleton and Robertsville. 
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WEBSTER CITY, IA.—The E. H. Martin Telephone Company, this city, 
is rebuilding its entire plant. When completed it will be the model exchange 
of that size in the State of Iowa. The multitude of overhead wires are carried 
in 100 wire cables, the cable terminals, the protective devices and the switch- 
board being of the Bell type, manufactured by the Sterling Electric Company, 


Chicago. . 





ELEcTRIc LIGHT AND POWER. 


OMAHA, NEB.—The Sioux Rapids Electric Light Company plant was de- 
stroyed by fire on June 2. The loss is said to be $20,000. 

DECATUR, MICH.—The Village Council has decided to call a special elec- 
tion for June 27 for the purpose of voting on bonding the town for $6,000 for 
an electric light plant. 

DETROIT, MICH.—The electric light plant at Fenton will be sold at auc- 
tion on June 29, the former sale by the receiver of the bank which owned the 
plant having been declared invalid by the court. 

DETROIT, MICH.—The plant of the Peninsular Electric Light Company 
was recently sold, under foreclosure proceedings, to George Peck, David 
Whitney and Hoyt Post, Detroit capitalists. The plant brought $120,000. 

WILKESBARRE, PA.—The charter of the Ashley Electric Heat & Power 
Company has been repealed by the Town Council of the borough of Ashley, 
Pa., the company not having had its plant ready, as agreed, in six months. 
A. franchise will now be given to any company that will furnish the cheaper 
light. 

LANSDALE, PA.—The Borough Council has passed an ordinance authoriz- 
ing a loan of $20,000 for the purpose of establishing an electric light plant. The 
bonds are to bear 3% per cent., and to run thirty years, exempt from taxation. 
Bids will be asked for the erection of the plant. The site has not been fully 
determined upon. 





THE ELECTRIC RAILWAY. 


NEW YORK, N. Y.—It is reported that the Bridgeport Traction Company 
of Connecticut has bought control of the Westport & Saugatuck trolley road. 


NORRISTOWN, PA.—A new trolley line from Souderton to Doylestown is 
projected. If carried out it is proposed to operate it on the storage battery 
system. 

PITTSBURG, PA.—The contract has been awarded for the erection of the 
new power house in this city of the Consolidated Traction Company, at a cost 
of $127,000. 

FITCHBURG, MASS.—The Fitchburg & Westminster Street Railway Com- 
pany has petitioned the Mayor and Aldermen for a franchise in this city, and 
is prepared to begin work as soon as possible. 

BROCKTON, MASS.—The Whitman & Plymouth Streets Railway has pe- 
titioned the authorities of Kingston for the privilege of laying tracks and 
erecting poles and wires in that town. The application will doubtless be 
granted. 

TIFFIN, OHIO.—The Tiffin, Fostoria & Eastern Electric Road, which is 
being erected from this city to Fostoria, will be completed by July 1. The work 
has been completed to a point 3 miles west of Bascom, and cars have been 
running to Bascom for the past three months. 

TROY, N. Y.—It is announced by the Bennington & Hoosick Valley Elec- 
tric Railway Company that the 5-mile extension between North Bennington 
and Walloomsac, N. Y., has been completed, and the cars have commenced 
running. The total length of the line is 161% miles, and extends between Ben- 
nington and Hoosick Falls. 

BLOOMINGTON, ILL.—The Bloomington & Normal Electric Railway sys- 
tem was recently sold, the price paid being $202,500f The line went to a local 
syndicate, at the head of which are John Eddy and A. E. Demange. The plant 
consists of 13 miles of track, comprising the main line connecting Bloomington 
with Normal, 4 miles in length, and a system of branch lines in this city. The 
road is said to be in bad condition, and will take $50,000 to reconstruct it. 

BOSTON, MASS.—The Stoughton, Canton & Boston Street Railway Com- 
pany, which proposes to build a system from Stoughton through the town of 
Canton and Milton to Mattapan, and through Hyde Park to Readville, has had 
favorable action taken by the selectmen of Hyde Park, who have voted unani- 
mously to grant the location petitioned for from the Milton line at Paul’s 
Bridge to the proposed new union station of the New York, New Haven & 
Hartford Railroad at Readville. 

NEW HAVEN, CONN.—Proceedings have begun to compel forfeiture of 
the charter of the Springfield & Southwestern Trolley Company, which expired 
by limitation on June 1, unless the company by that date had finished its line. 
The East Granby & Suffield Trolley Company, which was granted a charter 
conditioned on the failure of the Springfield, & Southwestern to complete its 
road by June 1, has organized and may build on the Springfield & South- 
western route. There are reports, however of an agreemerit between the two 
companies. ‘ 

HARRISBURG, PA.—Judge Simonton, in an opinion, decided that the 
value of the capital stock of the Union Traction Company, of Philadelphia, as 
represented by the value of its leased lines, is subject to taxation, but that 
portion of the Union Company’s capital invested in shares of other com- 
panies paying the capital stock tax is exempt from taxation. A decision was 
also filed that the Electric and People’s stock trust certificates, issued by the 
Union Traction Company, are not subject to taxation. Both suits were brought 
by the State’s financial officers. 

ROME, N. Y.—It is now practically settled that the electric railroad line 
from Little Falls to Utica will be an independent line, and no connection will 
be made with the Herkimer, Mohawk, Ilion & Frankfort Railroad. From the 
village of Herkimer to Frankfort it is contemplated to build the road on the 
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north side of the river, and no connections will be made by the new com- 
pany with Mohawk and Ilion. At the village of Frankfort the proposed line 
will cross the New York Central and West Shore tracks, and then continue 
along the turnpike in the town of Frankfort to Utica. 


CINCINNATI, OHIO.—On June 1 the Cincinnati, Hamilton & Dayton Rail- 
way Company made its first actual schedule with its new motor car against 
the Traction Company. The schedule is lightly quicker than that made by the 
electric, the run being between Middletown and Hamilton, a distance of 
14% miles. The C. H. & D. Company has adopted the Traction Company’s 
rates. The results so far are very much better than expected. The company 
feels quite confident that with the motor car making frequent stops and giving 
frequent service at the Traction Company’s rates, and with its steam trains 
at the regular rates and fast time, that it has the situation pretty well in hand. 


LEGAL NOTEs. 








JUDGE DAY, in the Supreme Court, has appointed Charles Donohue re- 
ceiver of the property in this State of the Ongley Electric Company, which 
formerly had an office at No. 1 Broadway and a factory in Jersey City. The 
appointment was made on the application, of George J. Schoeffel, a judgment 
creditor. 


THE SUPREME COURT OF ERRORS, at New Haven, Conn., on June 17 
handed down a decision in the New Haven County case of the New York, 
New Haven & Hartford Railroad Company against the Fair Haven & West- 
ville Railway in favor of the steam company. The decision acknowledges the 
claim of the railroad company for damages for the crossing of its tracks at 
grade by the trolley road, on Bridge Street, near Belle Dock, in New Haven. 
The steam road secured a temporary injunction in 1894 from Judge Hall, re- 
straining the electric road from making the crossing, but the injunction was 
subsequently dissolved. Another injunction was obtained from Judge Wheeler 
and this was also dissolved. After the hearing on the facts the case went to 
the Supreme Court, and the decision of that court notes a difference from the . 
general ruling that an ordinary trolley line in a street is not an additional 
servitude of the adjoining property holders. Accordingly, unless the trolley road 
pays damages to the steam road, the latter will have the right to prevent the 
crossing of its tracks at grade. Since this suit was begun the Legislature has _ 
passed a law prohibiting the establishing any more grade crossings of steam 
and electric roads. 


THE REVERSIBLE TROLLEY PATENT.—In the last issue of THe 
Evecrricat Wortp brief mention was made of the decision of Judge Ship- 
man in the Circuit Court of the United States for the Southern District of New 
York, in the case of the reversible trolley patent, in favor of the Walker Com- 
pany. The title of the case was the Thomson-Houston Electric Company v. 
Union Railway Company and Walker Company. It was a bill in equity upon 
the infringement of claims 11, 12 and 13 of letters patent No. 495,383, issued on 
April 11, 1893, to the administrators of Charles J. Van Depoele, for improve- 
ments in overhead contact devices for electric railways. The three claims 
which were infringed read as follows: 

“tz. In an electric railway, the combination of a car, an overhead conductor, 
a standard on the car, a rotating support thereon, an inclined contact carrying 
arm hinged upon said support and a tension spring secured so as to rotate with 
the support and acting upon the said arm, for holding the contact device in 
position. 

“2. In an electric railway, the combination with a car of a standard on the 
car, a rotating support thereon, an arm hinged upon said support and provided 
with a groove or flange contact device for engaging with a suspended con- 
ductor, and a tension spring secured so as to rotate with the support, and act- 
ing upon the said arm for holding the €ontact device in position. 

“13, A reversible contact device for an electric railway vehicle, consisting of 
a standard, a rotating support thereon, a contact carrying arm hinged upon 
said support and a tension spring secured so as to rotate with the support and © 
acting upon the contact carrying arm, for holding the contact carrying device 
in position.” t 

In his opinion the judge states that he has endeavored to look at the subject 
as if it was a novel one and was not controlled by former adjudication. Van 
Depoele had before December, 1885, an electric car furnished with his new 
underrunning trolley equipment, but city and suburban trolley roads cannot 
easily be furnished with turntables, and it was important, if not necessary, that 
the contact atm, rather than the car, should be reversed, and that the original 
underrunning system should be perfected in that direction. It was a matter 
of course that the arm should be hinged upon a rotating support, and it was 
soon seen that the spring must rotate with the support of the arm, or reversal 
would be awkwardly and slowly accomplished. The conception of the result 
or of its useful character is not patentable. The means by which the results 
are accomplished are patentable, if they are of an inventive character. The 
necessities of the new underrunning trolley system called for the improvement, 
but the idea of pivoting the contact arm to a rotating support to which a 
spring is also attached, rather than to the car, must have been within the 
capacity of the ordinary mental equipment of the skilled mechanic. When Van 
Depoele had advanced to the point in his improvement where it was necessary 
to make the contact arm freely rotate, the universality of mechanism of this 
sort made the mechanical task an easy one. Judge Shipman confirms the con- 
clusions of Judge Townsend in the Winchester Avenue case, and dismisses the 
bill with costs. Mr. Frederick H. Betts represented the complainant, and 
Charles E. Mitchell the defendant. ] 


TRADE AND MISCELLANEOUS PUBLICATIONS. 


TELEPHONE CATALOGUE.—Messrs. Stanley & Patterson, 32-34 Frank- 
fort Street, New York, have just issued the eleventh edition of their telephone 
catalogue. It contains thirty-two pages within bright red covers, and illustra- 
tions of a great variety of telephone instruments are presented, together with a 
brief description of the principal points of the apparatus thus illustrated. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
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has issued a neat little pamphlet entitled “Protection not in Fancy, but in 
Fact.” In it the attention of street railway and central station managers is 
called to the merits of the Wurts lightning arrester, manufactured by the West- 
inghouse Company. Various forms of these well-known devices are illustrated 
in half-tone. 

THE JUNE NUMBER of the “Canadian Electrical News,” of Toronto, “is 
especially interesting. Its contents illustrate the rapid development of elec- 
tricity in Canada. Besides illustrations and particulars of the electrical fea- 
tures of Montreal, it has several unusually attractive articles. It gives con- 
siderable space to the subject of the eighth annual convention of the Canadian 
Electrical Association, which will be held in Montreal on June 28, 29 and 30, 


THE CALIFORNIA AUTOMATIC TELEPHONE COMPANY, 206 San- 
some Street, San Francisco, Cal., has issued a pamphlet describing and illus- 
trating its system. The advantages of this system as set forth in the pamphlet 
are: No taking down of receiver and waiting with the same at your ear; no 
“hello” and “‘what number?’’; no person except the one you wish can hear the 
conversation; getting the correct number at once by use of buttons; showing 
number called in front of you to know you are right; you can control your 
telephone absolutely; getting number immediately; disconnecting your own 
telephone. 


AUTOMATIC CUT-OFF ENGINES.—The Chandler & Taylor Company, 
Indianapolis, Ind., describes its various styles of automatic cut-off engines in 
a neat catalogue recently issued. This company claims that it is the originator 
of the self-cofftained, side-crank engine, and in its automatic cut-off engine 
this self-contained feature is retained, the general form having been changed to 
accommodate a shaft governor and the necessary additions made to suit higher 
speeds. The engine is so proportioned and its strength is such as to permit 
of its being operated beyond its rated capacity, either by an increased number 
of revolutions or by higher steam pressure, or both, without prejudice to its 
efficiency. 

THE C. W. HUNT COMPANY, 45 Broadway, New York, has just issued 
two illustrated catalogues, one on the Hunt automatic railway and the other 
on the Hunt cable railway, for handling coal and merchandise. The number 
of the former catalogue is 9806, and of the latter 9803. Both are completely 
illustrated with example installations. The illustrations of the cable railways 
show some very extensive plants. The automatic railway is now in general use 
for running the coal back from the front of the wharf to the storage bin or 
pocket. It is an elevated self-acting railway operated entirely by gravity. The 
chief peculiarity consists in storing sufficient energy, which has been acquired 
by the loaded car descending an incline track, and which, after the load has 
been discharged, is utilized to return the empty car to the place whence it 


started. 





Trade and TMndustrial Motes. 


THE WESTERN ELECTRIC COMPANY, Chicago, desires to advise the 
central stations using alternating current apparatus that it will be pleased to 
quote prices on the Lakon transformers and Lakon cut-outs for transformers. 


THE O. K.,DRY BATTERY, made by the Non-Polarizing Dry Battery 
Company, 625 Broadway, New York, moves steadily forward, making and keep- 
ing friends each day. Many of the largest telephone exchanges as well as the 
leading railroads in this country have adopted the O. K. exclusively. 


THE WARREN-MEDBERY COMPANY, Sandy Hill, N. Y., is now manu- 
facturing a full line of Medbery switches and switchboards in all their various 
styles, and will soon be able to supply the market with Medbery insulation, 
which is so widely and favorably known. 


MESSRS. E. B. LATHAM & CO., 138 Liberty Street, New York, state that 
the fan business is now in “full swing,” owing to the longed-for arrival of the 
“heated term,” and that the demand for the Tuerk alternating fan is far in ex- 
cess of that of the corresponding month of ’97. Not only is the demand for 
this fan increasing, but many orders are being received for foreign shipment. 


MESSRS. HUEBEL & MANGER, Brooklyn, N. Y., state that they are 
selling a great many more push buttons than ever before at this time of the 
year. They manufacture a large variety of styles and sizes, and furnish them 
in any desired finish. These goods are of superior quality, and are packed one 
in a box for convenience in handling and to prevent their being scratched. 


MR. S. B. CONDIT, JR., manager of L. A. Chase & Co., Boston, Mass., 
stopped over in New York on his way home from the National Electric 
Light Convention. Messrs. L. A. Chase & Co. are the New England agents 
for the sale of the gravity motor controller, manufactured by the Electrical 
Appliance Company, of this city, and Mr. Condit placed quite large orders for 
immediate delivery. 

"THE NEW YORK SAFETY STEAM POWER COMPANY, 107 Liberty 
Street, New York, whose exhibition attracted so much favorable criticism dur- 
ing the exhibition held at Madison Square Garden during the month of May, re- 
ports that a few of the many friends there made have cemented their fellowship 
in the shape of substantial orders. This company, as is well known, not only 
builds engines of all types, but is the manufacturer of the Worthington boilers. 


MR. GEORGE M. DE GINTHER, 1037 Walnut Street, Philadelphia, is 
handling a self-lighting oil lamp. A small dry battery is hidden in the base 
of the lamp, and by touching a lever the lamp is lighted by an electric spark. 
The device is said to be simple, reliable and safe, and a child can light the lamp 
without danger. The oil chamber may be removed and the lamp taken apart 
for cleaning as easily as in the case of a lamp not provided with the attachment. 
By the use of this device all danger from accidental fire resulting from applying 
a match in the ordinary way is removed. 

MR. GEORGE W. HOFFMAN, Undianapolis, Ind., reports a latterly in- 
creasing business in the sales of his metal polish, which is already so exten- 
sively used about the dynamos and engines in central stations throughout the 
United States. This polish is not only making for itself a great name in this 
country, but we are advised that during the last three months Mr. Hoffman has 
shipped over two carloads of it to foreign countries. It is known as the United 
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States Infallible Metal Polish Paste, and is shipped in tins in the consistency 
of paste, which makes it very convenient to handle. 


MESSRS. J. HOLT GATES & Co., Chicago, Ill., handle the apparatus of the 
Walker Company, Clevelarid, Ohio; of the Wagner Electric Manufacturing 
Company, St. Louis, Mo.; and: of the Card Electric Company, Mansfield, Ohio. 
They report thé sale last month of 1900 kilowatts of generators, beside numer- 
ous switchboards, street railway equipments and other electrical details. 


PERU ELECTRIC MANUFACTURING COMPANY, Peru, Ind., reports 
a very large increase in/its business during the past few months. This com- 
pany has been compelled to double its force and considerably enlarge its 
working space in order to promptly fill its rapidly increasing orders from cen- 
tral station managers and supply houses throughout the country. Its method 
of firing porcelain goods by natural gas, by which its secures an even tempera- 
ture of 4000 degrees Fahr., is a great success, and the perfect quality resulting 
has placed this company’s porcelain goods, as well as its other electrical 
specialties, in great demand. 


THE CHICAGO FUSE WIRE & MANUFACTURING COMPANY, Chi- 
cago, Ill.,“has adopted a very novel and attractive method of shipping its fuse 
strips by packing them in handsomely enameled tin boxes of two sizes, capable 
of holding either 5 or 10 pounds. Both size boxes are 1o inches long and 3 
inches wide. The 10-pound box is, however, twice as deep as the one de- 
signed to carry 5 pounds. This not only affords a neat receptacle for keeping 
this metal while in stock, but when empty makes a very pretty and useful 
ornament for one’s desk, and at the same time constantly keeps in mind this 
valuable electrical safety valve. 


THE PLANT of the Dennison Manufacturing Company, at South Framing- 
ham, Mass., represents an ideal type of direct current power apparatus, well 
installed and operating in a manner that is entirely satisfactory to the owners. 
Electric apparatus of Westinghouse manufacture is used for the entire shops, 
the only steam plant being that which drives the generators. A complete sys- 
tem of arc-and incandescent lighting is also in operation. The generating plant 
consists of one 200-kw generator, running at 100 r. p. m.; one 100-kw generator 
of the same speed, and one 30-kw machine, running at 300 r. p. m. The ma- 
chines are all of the 125-volt Westinghouse enginestype. Seventeen slow-speed 
Westinghouse multipolar motors of from 5 to 50 horse-power are used for driv- 
ing the shop machinery. 

THE “S & B” ELECTRIC COMPANY, Fulton and Gold Streets, New 
York, is making a specialty of noiseless electric fan outfits. The fan motors 
are operated by the “S & B” battery, which is claimed to give a large output. 
The battery is small and neat in appearance, and the maximum cost to re- 
charge each cell is said to be 10 cents. The “S & B” Electric Company guar- 
antees to keep one cool during the warm season at a price within purse limits. 
According to a circular published by the company the cost of operating an 
8-inch fan, requiring two cells of “S & B” battery for 200 hours, is $1.10. 
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THE C & C ELECTRIC COMPANY, New York, is still getting a large 
number of orders, and is not complaining at all. Its factory continues to run 
night and day with a large force of men, as it has done for nearly a year. 
A large number of orders are being received for the company’s bipolar dyna- 
mos and motors, while its slow-speed multipolar generators and motors are 
still in a gratifying demand. During the last month some excellent orders 
have been received for electric light and power installations, some of them 
including not only machines, but the complete plant. Among these may be 
mentioned two from the American Fisheries Company, for complete installa- 
tions at its establishments at Promised Land, L. I., and Lewes, Del., each of 
the plants including 3o-kw generators, the one at Lewes being a belted ma- 
chine and that at Promised Land being an engine type, direct connected to an 
Alfree engine, which the C & C Company is also to furnish. In addition to 
these, the company took the contract for the wiring, lamps, etc. It is also 
installing a 1oo-kw direct connected generator and a 175-hp Buckeye engine, to- 
gether with switchboard, etc., in the establishment of the H. B. Claflin Com- 
pany, New York. The company’s Louisville representative, Mr. J. H. Coch- 
ran, has taken orders from the Tobacco Warehousing & Trading Company, of 
Louisville, Ky., and Danville, Va., for complete lighting and power plants for 
their two establishments, located at these places. In each case the installation 
will consist of two 20-kw engine type generators, direct connected to Watertown 
vertical engines, which the company is also furnishing, together with two special 
slow-speed blower combinations, each blower being fitted with a variable speed 
eight-pole 10o-hp motor, with double commutator; also two 24-inch exhaust com- 
binations. The plants will be exact duplicates of one another. The company 
has also recently received numerous orders for its closed type ironclad motors 
of various sizes, besides a number of marine generating sets in which Case 
engines direct connected to closed type ironclad dynamos will be used. There 
is still’ a very active demand for its back-geared ironclad motors and electric 
hoists. 








° * 45 : 
Business Wotices. 

THE ILLUSTRATIONS in this fssue were made by the Photo-Engraving 
Company, 9-15 Murray Street, New York City. 

THE PIONEER LIMITED is the name of the only perfect train in the 
world, now running every night between Chicago, St. Paul and Minneapolis 
via the Chicago, Milwaukee & St. Paul Railway—the pioneer road of the West 
in adopting all improved facilities for the safety and enjoyment of passengers. 
An illustrated pamphlet, showing views of beautiful scenery along the route 
of the Pioneer Limited, will be sent free to any person upon receipt of 2-cent 
postage stamp. Address Geo. H. Heafford, General Passenger Agent, Chi- 
caga, Ill. 
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UNITED STATES PATENTS ISSUED JUNE 1, 1808. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 

605,498. INCANDESCENT ELECTRIC LAMP; O. H. Michaelson, Charles- 
ton, W. Va. App. filed July 17, 1897. This invention relates particularly 

,t incandescent lamps, and the object is to provide a lamp of this char- 
acter in which the globe and its base may be separated for the purpose of 
cleaning or replacing. a broken filament with a new one, and then again 
assembling the parts, and a further object is to so construct the parts that 
a new filament may be readily inserted. 

605,503. ELECTRIC RAILWAY; A. J. Moxham, Lorain, Ohio. App. filed 
Nov. 18, 1897. This invention relates to that class of electric railways in 
which disconnected contacts are placed at about the ground level and are 
in series with the source of supply through a magnetically operated switch 
which is normally open, but which is adapted to be closed when the pro- 
pelled vehicle is directly over the contact. 

605,52. SYSTEM OF ELECTRICAL DISTRIBUTION; C. P. Steinmetz, 
Schenectady, N. Y. App. filed Jan. 28, 1895. A dynamo-electric machine, 
having out-of-phase coils connected to three collector rings, and the re- 
maining terminal of one coil connected to an intermediate point in the 
second coil, anda fourth collector ring likewise connected to the inter- 
mediate point in the last-named coil. 


605,526. SYSTEM OF ELECTRICAL DISTRIBUTION; C. P. Steinmetz, 
Schenectady, N. Y. App. filed June 17, 1897. In a system of electrical dis- 
tribution, and in combination, a generator having a main coil and a sup- 
plemental coil at an intermediate point in the main coil, a three-wire dis- 
tribution system fed from the main coil and a multiphase translating de- 
vice fed from both coils. 

605,575. CARBON TRANSMITTER; G. W. Goss, Kokomo, Ind. App. filed 
April 20, 1897. In a carbon transmitter, the combination of a carbon holder 
having a chamber to receive the powdered carbon, and an agitating device 
separate from the carbon holder, and arranged within the chamber thereof 
for agitating the powdered carbon in said chamber, independently of any 
movement of said carbon holder. 

605,580. TELEPHONE CIRCUIT AND APPARATUS; M. G. Kellogg, Chi- 
cago, Ill. App. filed March 23, 1897. This invention relates to telephonic 
communication or to the transmission and reception of signals telegraphi- 
cally or to system in which both are combined. 

605,592. LETTER BOX; M. J. Wine and C. A. Thompson, Washington, D. C.; 
App. filed April 17, 1897. A private letter box in combination with an elec- 


trically worked signal at some distant point, whereby the letter carrier can 
tell whether there be letters in the box to be collected or not. 


605,594. TELEPHONE RECEIVER; P. C. Burns, Chicago, Ill. App. filed 
Nov. 20, 1897. This invention has for its object the production of means 
by which the distance or space between the ends of a permanent magnet or 
the pole of such magnet and the diaphragm may be adjusted accurately and 
readily, and when adjusted securely held in the adjusted position. 


605,598. ELECTRIC ELEVATOR; H. Cochrane, Chicago, Ill. App. filed 
April 19, 1897. This invention relates to an electric elevator controller, its 
object being to provide means for controlling the operation of an electric 
elevator whereby the elevator may be readily started or stopped, and, 
furthermore, to provide a controller for automatically regulating the speed 
of the elevator. 

605,652. ENDOSCOPIC INSTRUMENT; T. S. Pitt, Boston, Mass. App. 
filed June 1, 1897. A light holder or receptacle for use on an endoscopic 
instrument, having a curved body portion to receive an incandescent, and 
a freely removable concavo-convex guard having inwardly turned edges 
fitting on said body portion and having one or more upwardly turned lugs 
which operate as reflectors to throw the light upward and forward. 

605,659. AUTOMATIC APPARATUS FOR TELEPHONE SWITCH- 
BOARDS; J. H. West, Berlin, Germany. App. filed July 8, 1806. This 
invention has for its object the simplification of the working of telephone 
stations; and it consists in carrying out by automatic apparatus several of 
the operations which have hitherto been effected by hand and which are 
repeated in making each connection. 

605,661. INSULATING ELECTRODES FOR ELECTRIC GAS LIGHTING 
BURNERS; A. L. Bogart, Jamaica, N. Y. App. filed May 5, 1897. In an 
electric igniting device, the combination with one of the electrodes formed 
of a metal wire or strip, of an insulating shield through which said wire or 
strip is threaded. 

605,663. ELECTRIC RAILWAY; C. H. Davis, New York, N. Y. App. filed 
Nov. 2, 1897. The object of this invention is to make is possible to operate 
with safety electric railway trains running at high speeds and short 
headway. 

605,664. COMBINED TRAIN ARRESTING AND SIGNAL MECHANISM 
FOR ELECTRIC RAILWAYS; C. H. Davis, New York, N. Y. App. filed 
Nov. 9, 1897. The combination in an electric railway with a line condyctor 
and an electric motor vehicle receiving current therefrom through a travel- 
ing contact bearing on said conductor, of means for controlling the closing 
and breaking of electrical circuit between said contact and said conductor 
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from a station on the line, thereby permitting continued progress of said 
vehicle over, or causing its arrest at the point of circuit establishment and 
breakage. 

605,665. ELECTRIC METER; T. Duncan, Fort Wayne, Ind. App. filed Aug. 
6, 1897. This invention relates to alternating current meters of that class in 
which a rotary armature is set in motion by the inductive action of two or 
more magnetic fields of differing phase. 

605,670. TELEPHONE SWITCHBOARD SYSTEM; F. C. Hughes, Detroit, 
Mich. App. filed July 3, 18907. The objects of the invention are to provide 
a simple, economical and efficient metallic talking circuit; an inexpensive, 
strong and interchangeable spring jack and a combined listening and ring- 
ing key of simple construction and reliable efficiency. 


605,671. CORD WEIGHT FOR TELEPHONE SWITCHBOARDS; F. C. 
Hughes, Detroit, Mich. App. filed Sept. 27, 1897. In a cord weight for 
telephone switchboards, the combination of a narrow confining way com- 
posed of smooth parallel plates, a thin heavy disc located in said way, whose 
opposed faces are smooth and stand contiguous to the walls of said way, 
and the cord passing around the arc of said disc in said way and supporting 
said disc. 

605,688. SELECTOR SIGNALING SYSTEM; T. C. Drake, Malta, Ohio, App. 
filed Sept. 17, 1897. This invention relates to an improvement in selector 
signaling systems and apparatus to be used in connection with telephones 


No, 605,525.—SysTEM OF ELECTRICA L DISTRIBUTION. 


for any signaling service requiring individual or selective signaling proper- 
ties. 


605,695. SECONDARY BATTERY; C. Brault, Paris, France. App. filed 
Dec. 28, 1896. The object of this invention is to provide an electrical ac- 
cumulator or storage battery which gives far better results than have hither- 
to been accomplished with electrical accumulators or storage batteries. 


605,714. ELECTRIC ARC LAMP; D. Higham, Boston, Mass. App. filed 
Oct. 26, 1897. An electric arc lamp for direct current constant potential cir- 
cuits, having two or more sets of electrodes connected in series and mag- 
netic means for controlling the current passing, in combination with means 
for momentarily extinguishing the current by opening the circuit at suit- 
ably frequent intervals. 

605,716. TROLLEY WHEEL; A. F. Humphrey, Allegheny, Pa. App. filed 
Dec. 9, 1897. This invention relates to certain new and useful improvements 
in trolleys, and has for its object to construct a trolley, which, when placed 
in position on the wire, will be prevented from accidental displacement 
therefrom. 


605,741. STRAIN INSULATOR; L. McCarthy, Boston, Mass. App. filed Jan. 
18, 1898. An insulator comprising metallic portions separated from each 
other by interposed insulating material, a case secured to the projecting end 
of one of said connections outside said insulating material, a sleeve se- 
cured at one end within said case, and provided with a screw-threaded bolt, 
whereby as the sleeve is turned the bolt may be screwed into or out of the 
sleeve to tighten or loosen the supporting wire. 


605,765. APPARATUS FOR SUPPLYING OR MEASURING CURRENTS 
OF ELECTRICITY; W. D. Watson and T. Humphreys, Rochdale, Eng. 
App. filed Dec. 28, 1897. This invention relates to the construction of ap- 
paratus for supplying a definite amount of electricity, the construction be- 
ing adapted to be used as a prepayment meter or otherwise, and especially 
to such apparatus as are required to supply the said current in varying 
quantity. : 

605,705. AUTOMATIC ELECTRIC FIRE-ALARM; H. A. Olson, Quincy, 
Mass. App. filed June 17, 1897. This invention relates to improvements in 
automatic electric fire alarms for the purpose of notifying the occupants of 
@ house of a fire occuring in any one of the rooms in the building, and it 
so constructed as to automatically sound an alarm to indicate in which of 
the rooms of the house the fire is started, thus enabling the occupants to 
concentrate their efforts on such room in extinguishing the fire. 


s 
Vor. XXXI. No. 26. 


605,796. TROLLEY POLE; J. N. Prisk, Johnstown, Pa. App. filed Feb. 8, 
1897. The combination, with a suitable support and trolley, of means for 
retaining the trolley in contact with the wire either from above or from 
below. x 


505,798. ELECTRIC RAILWAY SIGNAL; C. L. Renfrew, East Windsor, 
Conn. App. filed March 2, 1897. In a railway signal system, a railway 
vehicle provided with two branch circuits, each containing a generator and 
an indicating device, the branches being connected into complete circuit 
with the generators in series through the conductors, and the indicating 
devices requiring more current to operate them than is generated by the 
generators. 
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No. 605,575.—CARBON TRANSMITTER. 


605,814. ELECTRIC RAILWAY SYSTEM; H. A. Chase, Boston, Mass. App. 
filed Feb. 7, 1891. An electrical railway system comprehending the follow- 
ing instrumentalities, viz: a conduit having a slot chamber; a conductor and 
guide having conducting and guiding surfaces located in said slot chamber 
and in line vertically with the slot of the slot chamber, independent tie bars 
to connect the said surfaces at intervals and a trolley frame and trolley, the 
trolley and frame being adapted to be withdrawn or be inserted into the 
slot of the slot chamber and to dropidirectly against and ride upon the said 
conductor. 

605,824. ELECTRIC RAILWAY; R. M. Hunter, Philadelphia, Pa. App. filed 
Dec. 14, 1897. This invention has special reference to methods and means 
for controlling the speed of an electric train of cars as distinguished from 
the control of an individual car. 


Fierce. were, HY. + 


No. 605,714-—ELectric Arc LAmp. 


605,832. TELEPHONE TRANSMITTER; W. E. Sundberg, Worcester, Mass. 
App. filed Sept. 28, 1897. This invention relates to that class of telephone 
transmitters which employ granulated or powdered carbon, and the objects 
of the invention are to combine the powdered or granulated carbon with a 
contact plate having a serrated or roughened face, which will provide a com- 
paratively large area of contact for the powdered carbon, to provide im- 
proved means for confining the powdered carbon between two contact 
plates, and to provide a detachable connection for securing the transmitter 
casing to a socket piece, so that the transmitter can be readily removed 
from the socket piece. 
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MANUFACTURERS OF DESK, 


Bracket, Column and Ceiling Fan Motors. 


These iron frames, 


or boxes, provide a cheap 
and secure means of fastening 
switches to plastered walls, 
They protect the edges of 
the opening, the front com- 
ing out flush with the plaster. 

They are made of cast 
iron, smoothly finished and 
japanned. 

We carry regular sizes for 
single and gang switches in 
ee stock and can furnish special 
@y sizes quickly and cheaply. 





W. BE. 1898. 12-in, Desk Fan [otor. 


MOTORS, 


Made for 110, 220 and 500 volts. Every mo- 
tor tested at twice its rated voltage. ... 

Every motor guaranteed. 

Efficient and durable. 

‘ Send for Catalog. 

Complete description of fans, with illus- 


The slight extra cost ts more than saved in time 
of fitting and in the better appearance and permanence 


of the work. 
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YOU can make profitable day-load cus- 
tomers of every Machine Shop, 


Foundry, Carriage Builder, Black- 
smith, or Metal worker in your city 
by introducing the 


} Burton Electric Forge. 


You also make a profit on the sale of the outfit. We 
ship them all ready to connect up to circuit. No resistance 
boxes or other,extra devices necessary. 








While it wiil mean an increase of revenue for your station it will mean a decrease of expense for the 
user. The work is done quicker, cheaper and better. Zhe stze of the piece or pieces being heated governs 
the amount of current used and acts as a regulator, no other regulation being required. Write us for our 
catalogue of Electric Forges, which fully explains and illustrates the principle of work. 

An opportunity is here that ought not to be neglected. 


Burton Electric Smelting Company, 


144 Lincoln Street, Boston, Mass. 
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NEW EDITION. 
ost 


SECOND AND COMPLETELY REVISED EDITION OF 


REFERENCE BOOK 


Tables and Formulas 





FOR 


ELECTRIC RAILWAY ENGINEERS. | 


Compiled and Arranged by 
E. A. MERRILL, A. M., 


Author of ‘‘ Electric Lighting Specifications tor the Use of Engineers and Architects.” 


Interleaved with blank pages for the purpose of making notes. Flexible Morocco, 


suitable for the pocket. Price, $1.00. 


PARTIAL LIST OF CONTENTS :—Hyperbolic Logarithms; Factors of Evaporation; Properties of Saturated Steam; Condensed 
American Coal; American Wood; Height, Draught Power, Dimensions, Sizes and Stability of Stacks; Weights and Capacities of 
Cars; Weights of Trucks; Traction ; Electric Motor Traction Table; Poles; Sag in Span Wires; Tables of Copper Wire; Resist- 
ances, Equivalent Values, Weights, Lineal Coefficients and Tensile Strength of Wires; Spikes; Joints; Weight of Rails; Paving, 
Excavation, etc.; Measures of Surface, Length and Pressure ; The Natural Values of Lines, Cosines, Tangents and Co-Tangents in the 
Unit Circle ; Tables of Squares, Cubes, Square Roots, Cube Roots and Reciprocals of Numbers ; Circumference and Area of Circles 
for Diameters in Units and Lengths, and in Feet and Inches; Inches Expressed in Decimals of a Foot ; Logarithm of Numbers, etc 


The compiler has collected the principal tables and formulas of which the electric railway engineer 
makes use in his practical, everyday work, and has arranged them in a brief, concise form, so as 
to enable him to refer to any desired table with the least possible inconvenience. Only such tables 
and formulas in daily use, and which are for the most part complete in themselves, have been inserted. 
A number of the tables and formulas are original, while many others have been modified and extended 
to adapt them to the conditions imposed in street-railway work. For the greater convenience of 
practical men the book has been interleaved with blank pages for the purpose of making notes. 


THE W. J. JOHNSTON COMPANY, Publishers, 


9 [lurray Street, NEW YORK. 
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VALUABLE BOOKS FOR TELEPHONISTS, 


THE ELECTRIC TELEPHONE; by E. J. Houston, Ph. D., and A. E. Kenne tty, Sc. D.; 
12mo, cloth, 422 pp., 142 illustrations. Price $1.00. 

This book describes the construction of the various forms of transmitting and receiving 
devices, the signalling mechanisms, and the switchboard apparatus at the central station. 
It is written by two well-known electricians, and has the merit of being the latest work 
on the subject. 


THE PRACTICAL TELEPHONE HANDBOOK. By Josepn Poorer, A. I. E. E. Second 
edition, revised and enlarged. 360 pp. 288 illustrations. Price $1.50. 

In this work the. writer has endeavored to produce a manual of moderate size and 
cost, but thoroughly practical, and detailing, as far as space will allow, the most recent 
methods of telephone working. Whilst the requirements of telephone employees have 
been kept constantly in view, it is fully intended also that the book shall be of service as 
a source of information on telephonic matters to users of the telephone and to the public 
generally. 


THE TELEPHONE HANDBOOK. By Hersert Laws Wess. 16mo, 150 pp. Price $1.00. 


This handbook is not a complete treatise on telephony, but a practical book on tele- 
phone working and management, based entirely on standard American practice. It is 
extremely useful to telephone inspectors and operators. 


TELEPHONE TROUBLES AND HOW TO FIND THETI1; a complete handbook for tele- 
phone inspectors. By W. H. Hype and J. H. McManman, edited by Prof. C. H 
Haskins. Sixth edition. 16mo, 50 pp. Price 5c. 


This little volume is an extremely practical work for telephone employees, written in 
a popular style and devoid of technicalities, 


TELEPHONES, THEIR CONSTRUCTION AND FITTING. A Practical Manual on the 
Fitting up and Maintenance of Telephone and Auxiliary Apparatus. By F. C. 
Autsop. 191 pp., 168 illustrations. Price $2.00. 


A MANUAL OF TELEPHONY. A new and enlarged edition. By W. H. Pregcz, F.R.S., 
and A. J. Stusss. 508 pages, 333 illustrations. Price, $4.50. 


Copies of these or any other electrical books published will be sent by mail, POSTAGE PREPAID, 
to any address in the world, on receipt of price. 


The W. J. Johnston Company, Publishers, 
9 Tlurray Street, New York. 
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THE GREATEST WORK ON THE SUBJECT. 


Electr 0-dynamic Machinery — 
Continuous Currents. — 


BY 


EDWIN J. HOUSTON, Ph. D., and A. E. KENNELLY, Sc. D. 


Large octavo. Cloth. 322 pages. 232 illustrations. Price, $2.50. 


CONTENTS. 


CHAPTER I.—General Principles of Dynamos; CHAPTER II.—Structural Elements of Dynamo-electric Machines; CHAP- 


TER Ill.—Magnetic Flux; CHAPTER IV.—Non-Ferric Magnetic Circuits; CHAPTER V.—Ferric Magnetic Circuit; 
CHAPTER VI.—Aero-Ferric Magnetic Circuits; CHAPTER VII.—Laws of Electro-dynamic Induction; CHAPTER 
VIll.—Electro-dynamic Induction in Dynamo Armatures; CHAPTER IX.—Electro-dynamic Force Induced by Magneto 
Generators; CHAPTER X.—Pole Armatures; CHAPTER XI.—Gramme-Ring Armatures; CHAPTER XII.—Calculations 
of the Winding of a Gramme-Ring Dynamo; CHAPTER XIII.—Multipolar Gramme-Ring Dynamos; CHAPTER XIV. 
—Drum Armatures; CHAPTER XV.—Armature Journal Bearings; CHAPTER XVI.—Eddy Currents; CHAPTER 
XVII.—llagnetic Hysteresis; CHAPTER XVIII.—Armature Reaction and Sparking at Commutators; CHAPTER XIX.— 
Heating of Dynamos; CHAPTER XX.—Regulation of Dynamos; CHAPTER XXI.—Combinations of Dynamos in Series 
and Parallel; CHAPTER XXII.—Disc-Armatures and Single-Field Coil Machines; CHAPTER XXIII.—Commutator- 
less Continuous-Current Generators; CHAPTER XXIV.—Electro-dynamic Force; CHAPTER XXV.—llotor Torque ; 
CHAPTER XXVI.—Efficiency of Motors; CHAPTER XXVII.—Regulation of Motors; CHAPTER XXVIII.—Starting 
and Reversing of Motors; CHAPTER XXIX.—lleter-flotors; CHAPTER XXX.—Illotor Dynamos. Index. 


In this work the authors have striven to employ only the simplest mathematical treatment, and 


to base this treatment, as far as possible, on actual observations taken from practice and illustrated 
by arithmetical examples. By thus bringing the reader into intimate association with the nature of 
the quantities involved, it is believed that a more thorough appreciation and grasp of the subject can 
be obtained than would be practicable where a symbolic treatment from a purely algebraic point of 
view is employed. The fundamental principles involved in the construction and use of dynamos and 
motors have been considered, rather than the details of construction and winding. The notation em- 


ployed is that adopted at the Chicago International Electric Congress of 1893. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE PREPAID, 
to any address in the world on receipt of price. 


THE W. J. JOHNSTON COMPANY, Publishers, 


9 MURRAY STREET, NEW YORK. 




















June 25, 1808. THE ELECTCRICAL WORLD. ix 
MIL. YOU sanz 


Don’t Buy Electric Shade-Holders — 
: — ..- Lhe Ideal. 


FITS EVERYTHING and fits it perfectly. 

MADE IN ONE PIECE, insuring rigidity. 

RIBBED THROUGHOUT , giving streng'h and 
beauty and EASY TO PUT ON. 


Pa = AME PRICE, low enough to interest YOU, if you 
nana will WRITE Us. 







HAS ALL THE MERITS of the other kind 
WITHOUT THEIR DIFE.TS, 


BESIDES HAVING 
Merits of Its Own. 
XK 
(parantes ) 


THE HOUSATONIC co.” 253 Broadway, New York. 


CCORECTOCRSKSCCERSTKESSSSHECKCCTC RSET SSCERER ERSTE SHC RETR ERECT TERT R REC RCR RR ERRRRCRRRR REE R EEE R CREE EERE RRR ee eee eee eee eee 
CN EG nee 0g ee FOE cme 649 creme #0 G em O46 ce Oe 














Switches, Switchboards {:: 2222-2 oi 
effort to make my switches perfect oy 


in construction and simple. They 
will stand long, constant service. 
Wearing parts can be quickly re- 
placed with duplicates when neces- 


AND TABLET BOARDS. 


Have you a copy of our Catziogue ‘‘D?” 
sary. 


Writeto me for Photograph 
and Prices. , 


RC, DEMARY, 


EYANSON & 
ARMPRIESTER, 


Maryland 


hebsenuosoncenesnesocesncesncenacesessnseeensiion 
46 mee 







Commerce Street, 133 Erie County Building, Agents: 
Cor. Seventh Street. BUFFALO, N. Y. The Cookman Electrical Co. 
PHILADELPHIA, PA 1 Nana ; 
croaasded tenons amare ennehs widioussebpenenessennevensedsodsonscenidieapoue sebueneseocsacensseubensusendie ceaesteansts aa ae as ena ae 
i _. 
STANDARD 2 STANDARD’e 
<a & came 
APPARATUS ‘sana 
Tthewo® Fthews® 


fj» GENERAL 
4, ELECTRIC 
CO., 


SCHENECTADY, N. Y. 


GENERAL 
ELECTRIC 
CO.. 


SCHENECTADY, N. Y. 


G. E. Rotary 
=== Converters. 


PERFECT CONSTRUCTION. PERFECT CONVERSION. 


SALES OFFICES: 


Over 13,000 Kilowatts or Over 13,000 Kilowatts or 17,426 


‘Horse Power in Horse Power in Operation. ._ . 





SALES OFFICES: : ¢ ; ; 
Boston, Mass. Pittsburg, Pa. For all business outside the United States andCanada: Foreign Dept., Nashville. Tenn. Helena, Mont 
New Vork, N, Y. Atlanta, Ga. Schenectady, N. Y., and 44 Broad Street, New York, Chicago, Ill. Minneapolis, Mine. 
Svracuse, N. Y. New Orieans, La. % aie poten — Denver. Cole. ea 
Buffalo, N. Y. Cincinnati, Ohio. : . : t. Louis. Mo. an Francisco, Ca 
Philadelphia, Pa. Columbus, Ohio. For Canada, address Canadian General Electric Company, Ltd., Dallas, Texas. Portland, Ure. 


FEE EFEFEEE EEF EFA HEF FETE FEF FF 4444444 + 4444444444444444444444444 


Baltimore, Md Toronto, Ontario, 


f 
fF 


+ 






hy skittles fete ce SEAT Pee ee ea eg 3 
ez ea of ai cat ri PS eta tgs a Li re Re | ae 





TENT ——— 


=a Re eee it ee 





THE ELECTRICAL WORLD. * JUNE 25, 1898. 











PRAGUE 


ELECTRIC 
COMPANY 











JUNE 25, 1898. THE EBLECTRICAL WORLD xi 





WENTY BROAD STREET 
NEW YORK 


Chicago London 





Tt aac shies 
hie Rea eC che AN a et : 
ete Lee te a eR Lad le Ek nls a Pe on ha Pinte ian ee hen ne ee 











xii THE LLECTRICAL WORLD. June 25, 1838. 





SPEAKING OF LATHES! 


sizes om din. - te swing, in various lengths, both 
a speed la Our designs are the lat s_ and 


pee ae ag while a workmanship, material a __ finish 
are of highest order. Our catalogue will tell you all 
about thei, as — as our planers, shapers, drills and other 
tools and supplies. ()) 


SEBASTIAN LATHE COMPANY, 
121 and 123 Culvert Street, Cincinnati, Ohio, 


JENNEY 


DYNAMOS an0 MOTORS 


ARE STRICTLY HIGH GRADE. 
1. P. nian. 551 PEARL STREET, NEW YORK. Keep your eye on Succeeding Advertisements. 


_ Telephone 860 Franklin, (3) GEO. FRINK SPENCER, Manager. : JENNFY ELECTRIC MFG. C0., ° ° Inciarapolis, Ind. 


“KOH-I-NOOR” CARBONS, (ee ncctoeeawen. 





trink’s Patent Special Window Reflector 


Is placed in 
top of win- 

dow near the 
front , grace, 
reflectin, ‘4% R 

stron ight 
inw z rd and 
downward, 
and cutting 
off the direct 





the leading 
stores in the 


Wired ready for Sockets . 1 
Book of light and Estimate | Patented April 20, 1807. ities of the 
No. 581,094. nion. 





- HARDTMUTH & CO. AUSTRIA. GERMANY. New York. 
i iiiiidecdaasabianiatetsacereeeteeretaee cee ttete cece ncste eee tenses TTT to. sad caie uuainanmnansunnnasnseboocevenvcconevectttttten eens 
om Vey Want’... -INCANDESCENT LAMP SUPPUK1KKS 
Electric Bel Plan oe Plating, : testant pincumess end fixture of lamp in any desired position, with no attention 
oran t at t t - 
Dies, Special Tools °F 7 article cured: ment fou tikeaty te weokehad, ‘Bund 
‘““WE ARE THE PEOPLE.” = for Catalogue D. 





_,PROCTOR-RAYMOND MPG. CO., - Bulfalo, X. Vi THE Worcester: Mares OO” 


Seeeseeeestases PERE RESEREREE EEE EEE EEE REESE SE SSCCUT SCEPC ESER STRESSES EReeeeeeeee ee 


for Fans, Light Power, &c. 
KNAPI FR M O70 AC EFFICIENT, LOW PRICE, HANDSOME. 


KN4PP ELECTRIC & NOVELTY CO., 47 Warren Street, New York. 


(ISSCC SCRCCS EECA CETTE EO CR SECS CO SSCA CECE CUTER TERETE RACER SORE SS CECES CERI SSC CR ES TCTE SESS ERTS ECR RESTSRESSSSSSTR SSE SESSSHSSS SESS ES Eee EER eseeeReeeeseeeeseseeaees! 


SHEFF EFFFFHFFF FFF FFF + FFF FFF FFF +++ +++ HH++oHooses = : 


Continuous Current ALL PORCELAIN. 


Dynamos 


and... 


Motors 


THEIR THEORY, DESIGN 
AND TESTING, 
With sections on Indicator Diagrams, 


Properties of Saturated Steam, 
elting Calculations, etc. 


Bevel-Gear 


Chain ess Bicycle 


$125 
Make Hill Climbing 
Easy. 
Columbia ES 
Chain Wheels, - $75) 
Hartfords, - - 50 
Vedettes, $40 and 35) 


POPE MFG. CO, 
Hartford, Conn. 





A FATAL IN ANCHO Attachment 
DEFECT PLUCS 
from the Manufacturer’s view is that they last too long. 


They are practically indestructible. But at the same time they are 
the neatest and best plugs made. ‘They will take cord as large as 14. 
See our special advertisements in June 11th and 18th issues of THE 
EvectricaL Wor_p. Our new catalogue of Anchor Switches and 
specialties will be ready the latter part of this month. Send for acopy. 


Anchor Electric tric Company,” 'soston. 


$4444 


THE... 


ON ELECTRICAL SUBJECTS 
Postage Prepaid, 
W. J. JOHNSTON Co., on receipt of price. AdAress 


9 Murray St., New York. q THE W. J. JOHNSTON CO. o Murray St., New York. 


CROSBY STEAM SPECIALTIES...... 
Crosby Steam Gage and Valve Co., 





AN ELEMENTARY TREATISE 
FOR STUDENTS. 


By FRANK P. COX, B. S. 


CLOTH, 271 Pages. 
88 Illustrations, 


FH 4444444 444444444444644444444404 . 


FEFFFF+++oooes +FFFFFFF ote 4oott ote. 


7 


Price, $2.00. 














STORES: 
MANUFACTURERS, 
TH E Pressure and V. G Pop Safety Val Boston, 
é ea acuum Gages, P ety ves, 
BRAN DEN RUBBER Steam Engine Indicators, Water Relief Valves, New York, 

Feed Water Regulators, Patent Gage Testers, Chicago, 
V A LVE Recording Gages, Revolution Counters London. 

Spring-Seat Globe and Angle Valves, 

Will outlast several Water Gages, Gage Giass, Office and Works 


ordinary omes...... AND OTHER SPECIALTIES. Boston,Mass. 














June 25, 1898. THE ELECTRICAL WORLD. xini 
ALPHABETICAL LIST OF ADVERTISERS= 
Ryle & Co., Wm... .eesesecrsneeneeneseereeeees 


Akron Electrical Mfg. Co...,.........."xiii Eastern saw Cable Co......sseceeessse | Magnolia rae oe 6 0byeknbeebs sods eget oor ens Safety ed Sanh Mette... sabe 



























American Battery Co.,...:.....+5005+..¥"xXi Edison, Jr., Thomas A.,...........++0++-%"Xi | Manr F.N ees cegarvedeves eoes 
American ral Co..... ..xxxviti , Edison’ fg. Rt ia hsedeocae «octeohad inven te Copper Co. . xlvili Sewn Qresene Wests Sedsersee eeeeee XXX 
American Bite D> > o2-0s 000 BR Edwards &C Slediuveséec vandbcont sce agar Sigeds so00es. nbv . xliii | Sargent & Lumdy,.....-.sseeeee--- +X XXVii 
American Electric Meter Co............-.. Bevtric Apeiian Te ers oe a ee = pats By BE ...xlviii | Sawyer-Man Co. 

American Electric hone Co...... "xli Electric Railway reed Co. «ssn s8Ra Maryland Tele. Mig. inc aos .xxxix | Schieren & 

American Electrical Works........... ‘xxxi Electric Srerege Betsery Vo wecseesesesesseiili | Mass ( haritable Mech. Assn. ..xxxiv | Schiff, Jordan & Co 

American Engine Co...................xxxiv | Flectrical Appliayce Co....... Qbvacseees xiii | Massachusetts Chemical Co.... ee . | Schmidt & Bruckner 

American Impulee Wheel Co..........xxviii | Electrical Engineer Inst. of Cor. Instr...xxxi | Mayer Model & Mach. Co., Geo. ‘M..xxxix | Schneider Mfg. Co. 

American Technical Book Co..............+. Electrical E.change, The.............xxxv | McGowan Co., The John H...............xliv | Sehoommaker, 

Anchor Electric Co........ -«ee -*ii | Blectric Gas Lighting Per esetas se esnesh teas McIntire Co., The C........- 


Anderson Mfg. Co., A. & j. M........:.+.%ix | Emerson Electric BEE. De ccecccvee cee .ii | McLaughlin, John...........+ ‘ 
Ansonia Electrical Co................. xlviii | Empire China Works Lesa tebbndacasies xxxi MeLemiar & CO... cccccacccncceceecess 






































Anthony. Wm. A......:........ce0+0+-XX8Vii | Ericsson Telephone Co......... gees, xxxix | Meysenburg & Badt.......... .-.-. 
Araneae © See, Cob s ees sesvecessss-%lV | Eyanson & Armpriester.......-....:. ix Site Seemagees OO~+.0 0009.00» eee 
Arm‘tage-Herschell Co......,.....+++++++++++ | Fairchild & Summner..........+ eoceeees R218 onan a pers 
iii | Faries Mfg. Co ..,...cccscseseses..-Xlviri | Michigan College of Mines........+. eae 
Baker &Co ..... Pee ewer ereeeeeeeee eoeell Miller-Knoblock Co a wa” y 
Ball Engine Co. _xiv | Felten & Guilleaume..,,..... -+++-: | Montauk Multiphase ‘Cabie Co.. Shults Belting Cc... 
Baragwanath & Son, Wm. sooo cceee | Rernandina Oil & Creosote Works... ". XExvVi eeiecmar roy sor geee ROG | ecmene & Malke Wicatele he 
Bark Charl xxxiv | Ferracute Machine Co.;..........s+0+++5 xlii tx y. pegrnes. Sere vane? iv | Simplex Bilectrical Co.......... 
| rms aries S Yai” cee Forest City Electric Works...-......--+..+ii Moon — » THO. .co0e. 8965 score BP mote yt eee 
Barnett & Co., G@. & neg RE | pet Caren — Sag Corporation......... sees Ronee Reet oereeetkrt “xxvii _— - Fic gvey 
Becker. August aseeee Oe CCE Ce eee eeee PADYssscccrssseecsseeeseseseees e3 Murse, Williams & Co....... oaet” 866660 eee Smit Oo. organ 
Belknap Motor Co.....66 csseseeeeeseees eves Primk, 1. P...ssesseeseesesescseseecesceeees = eomen Owe ¥ peeeton NN. sec ccccsccovnccccce + peal Fe. .essees 
eed | iron Gon te Be... noneeess ‘.xiviii | Garlock Packing eer bashes aosee Munsell & Co,, Eugene _....... ... eeeeXXX | Sprague Electric Co,, 
—. “c TeeryericestsooR FO gave toa Co... eee Munson Belting C.. "tikastee.. se biviesunl eee ne” ares 
lv 0., Chas. H......cceeeeeeeee.. XIViii ene: ‘ Murray & Co., James © adeecduaavadeantl iv | Standaru 2 
Binber White Con... Cec eegecsooccccces. .... | General Incandescent Are Light Co......... : J 1; | Standard Telephone & Biectric Co. - ii 
Bill ngs & Spencer Co., The.. 1.0... SUE | Goldmark & Wallace........ssesesess-v-s+eli | National india Rubber COncwsccs swe. | Standard Thermometer & Elect. Co....xxii 
a i Ne mevas’ Sahib weoesnns Knees aad eae ee oe Go gsc dees ses avy New England Motor Co.......-.. +. . SS : Santee hess — Co.. eteee 
Boker & Go. Hefti). .cc0./00..u.xexv! | Gregory Cow Chas, ea asda | Mowton apptinnce Co gveeess Ae] Seantoy a Patterson... eee 
Bossert Electric Const. Co............ ...xx | Gritting Iron sepeeeecscceceeessXEE eae SNe nes ; | Sterling Arc Lamp 
Bradford Belting Co.............-.. . xxxiv | Hadaway, W. S., Jr xxxvii | NOW York Insulated Wire Co — ..... «+++! | Sterling Blectric oh 
Brady, T_ Ge vce geovvcessssvoresssass-BR2V4 | Mammemmeian, Robhegemar tt Co... ..>--ccoxl | Wee cen es iv | sisriing Varnish Co... 
Brixev. WR. areeteeeecceseeee: i | Hardtmuth @ Co...........+. s.:ss++s+s---81i | Non-Polarizing Dry Batterv Co... ......xvi | Stef atte 
Broomell, Schmidt & Gow... 000200000...xhii Harrington, Son & Co., Bd..............+.+.. | Northwestern Telephone Mig. Go... /xxxix Stilwell. Bierce & Smith-Va 5 eas 
Bryan & ‘Humphrey. 006 co cccccecces Xxx vii Harrison Safety Boiler Works............iii ee cea xxxiv | Stow Meg Co. y Supply Co............ 
Buckeye Bicctic Obes cc nail | Sgceeoed Bteam Boller Inepection & | Novelty B eotric Co......+++..+---+e+0s xlviii | Sturtevant Co., The B. Fs... J. /cxxvinl 
i eeenee see eeee eee eee seceescceesssececscrees eeees owotny Electric Co.........0 sees eocseeess 
Buckeye Fare gen Waa -eoeres | Hart & Hegeman Mfg. Co., The........... Vv Noye Mig. ial EE Ls, .chacnguonsent Stromberg-Carison Tele. Mfg. Co. as 
Bulluck’ Electric Mtg. Go....2.0.c...ccaniv | Beime Gar Bagiae Coe: 0 snes xliii | Ohio Electric Specialty Mfg. Co..... ... xuv | Swett & Lewis Co. s..ccrscsesesteecceceeeete. 
Bullock Mtg. Co., M. C. ....06....44 ..--%lii | fin) Blectric MR tec oe Okonite Co., Lta., Iae ..... cccdecccceveesescel metniie i 
Bere ames eee ccc ceeen | Hofman, Goo. Woo ccc sxsii | Soon ore Mig. Colo ...izlvid | Tey Jostatees saeco osecssssssssccaal 
oe gear tins paper ees aaa Holmes Fibre-Graphite Mfg. Co.. ......xix Ostrander é& Co., W. Kesces .sesccccceeee-..iv | Tobin & Hamler Mfg. Co..........00000-Xhii 
etl oseabns< Holophane Glass Co... .eeeeeseeeeeeeeXXil Gas E Cc Toomey, Frank...... xxxiv 
Burton Electric Smelting CO...crccee cocceeY | Boltser-Cabot RiectricGo.... .........cecss Otto Gas Engine Co,....cseeceeeeeeee oe eseees Peemes iesemates Ngaielaat eee 
Cabinet Mtg. BOvcasscviecacaccadscoeces. Rll | Bock @ Braanen STR AGS ai <u cig ots sos bee xix | Paiste Co.. H. T....cceeeeseeeeeeeees seen eee BV 
C& Electric CO. -wenvessers sseeseeee + REVEL Housatonic Co., The......... seues ia beeaaeA ix cee Geer ae ee voeee Rif Gaicn Hardware Co.» -.+......+00-+++~2lviii 
Camp Co., The H. B.......... ssseeee+.XXiV | Houston & Kennelly. ... sseses ssceee xxxvii arke Ov, eereeeeeeereeees nion Porcelain Works...............++: xxii 
Card Blectric Co....-.-ssseecsesesescessseei¥ | Huebel & Manger...cccscseseee ss ses cee di | Patrick, Carter & Wilkins..........00.. «si | United Correspondence Schoois........ eee 
Carlisle & Finch Go..The. snane sti SEE MIR ERNIE ccs vcis sop shed iaesdveeusediae Partridge Carbon Co.........-+++++ seeeerevas Universal Electric Stage Lighting Co...... 
Ca enter Tap & Die Co., J. M........ xIviii | Hunter Fan & Motor Co......--++.++ vee XV | Pass & DEYMOUT. 0... 2. ceeeeeeseeeeeeeeseeii | Utica Fire Alarm Telegraph Co..,... xxxix 
Case Mig) Co. THC iicccs cccccccnccccece xliv | Hunter Machine (o., JaS...........00.0-5 xlv | Peerless Rubber Mfg. Co..........++- oo XX 
Ca Oi BOO OP hikoocé vo osicccns .e+-XXXV | Tinois El . . | Pelton Water Wheel Co......... ...eee RXix | Valentine-Clark Co..........000 ov oo RRR 
Central Electric Co........ Te ess eee, ee leanerial et seeeerececssscecs wth; | Pennsylvania Electric Co......-..++++4-++. x1 vartey De lex Magaet GO rsctiwixessiga 
Jo dsedeskswehereh cOuat...... ded veians oauedes gtleen 
Coatral Telephone & iiscttis Car... xii | India wubber &G. P. Ins Co... aiviii | Pheten. D. Woressesscescccse. nive> += et CR MAS sleet xi 
Central Telephone & Bisstric Co.... ie — for a Stuay of —as.;: i’ ***xi | philadelphia Book Co.........0.00000-+ xxx1i Rd Mfg. Co... vas Shy sakabeitesdeess Xiv 
OG OOF IBE SO... +0000008 “2 1 In ational Correspondence ool..xxxi | ph jadelphia Mach. Screw Works....... xliv ulcanized Fibre Co.....cccccee cesccreses oat 
TS ee ka ree Ixiii as Pp 
; Jahl & Company........... eeecevccceees xxiv | Philips insulated Wire Co........ oe XXX as 
Sere one 3 ni Jettrey iar tae... penn ene as xliv Poeatndr- Reems Ginatter Go. 146... iii Wegner Rieetete PEE CO issicns fesse wooo fal 
Chesley Electric Co...............2.+. Saracker T PUNE TOTEM hain s o0esssceseness «++» i | Pierce Engineering Co., Frank M........... Waee & Ber Gots hae ee ahh 
Chester steel « astings Co...........00. e000 ‘ [ann Peart ae. CO... ceeec eee eeenees a je finn ain £208: ONES Bas ate Ward Leonard Electric Go. Fae ee ee 
Chicago Armature Co....... Nigeexuset RaRiV | PNR NT 1 Are Fhe Weccccccrccccesoosess+- ummer, Ham ICHATASON....06--XXXIX | wornerco, The W. F................: x: xix 
Chicago Edison Co......-seceecccecees xxxiv | Jones & Son, J..... Sdeceeeesocccns cacvekusces i | Pope Mfg, Co.......... — see cecsccccee veer Xil | gy ceria an coves 
Chicago Fuse Wire & Mfg. € Sudhascidokeak Balin, MeRIMINAN., ..0000cce.css vice xxxiv porsee Venadard Motor i denvch icp cv oo iene. Medbery Co... phone aN 
icago General Fixture Co................ WATLAVOLL MEK. UO... recs reseeseceeer cece xxxi 2 TCSUSESHAS PHPEED? “OF Washb a M 
Se te a CO. seveerveeees xlviii | Keystone Electrical Instrument Co.....xxx oes amp Co. rape tasteseneoeseenens ose Watson-fitiliman C Mig. a —— 
Colombia, Uotwersthec oc lv | Ritog ee Mastin ESS [ Proster-Raymond Mig. Go.......-....... x1 | Webster & Co., Warren. xliv 
Columbia Incandescent LampCo, ... xxi | Kem & Son, Mathias...............eeeeeees ii | PrOpOSAls.......++6.0ee sree evens XXxii—XXXV Webster Chemical Co...........0eseccecees ii 
SNGUNE IEE viasth one seccneceseneses xxx | Klipstein & Co.......... pptass Wane daeietia xxx | Protty, R..sssssrssveeeeereccersrrer erence xlv | Western Electric CO.....scesscssesereceeeeee¥ 
Commercial Blectric Co..........ccc0e-- veoe | Ke & EID.. F  Mebebontebeek + 1sun ease ....xx | Purdue University......... sss tte eee lV | Western Telephone Con. Co.............. xli 
COMGVOT BEM NOG es ceseceseecvcees ++. .. Xxx | Knapp Electric & Novelty Mi case scccug xiiy Queen & Co,, Inc............ Lopes, tates .... iv | Western University of Penna......... xi viii 
Cosmo Electric Co. .......eeseeeeeeeXXXViii Kokomo Telephone & Elec. Mfg. Co,......xli | Quimby, William Biccccceseccccoccceccoccsce | WOStInEnOUse, Cmure mute Ce i * 
Cresson Co., Geo. V........e0e0. s+seeeees | Kogmic Oil Filter Co.. y ei te Westingnouse Elec, & -. -Xlvii 
Crosby Steam Gon e & Vaive Co......." xii Lafayette College aoeer eeeires Co 8 Ores soeee eeceae Weston Electrical arcmin 1 csc Xxx 
ross COLMICEL CO. cccccscs seeceeeeeesXXXV | Taidiaw- Dannctordai Cs. 0066606600608 00008 White C be 
Croselmire, C. F....cc.seceeseseeseeeeseeeeeil | LaKon Co., The “° iv | Raymond Lead Co...... exineaseksombaadeand x a ea aro . xii 
i Pu eme sent beoeeseeee iv | Reckenzaun, F... sesesees-XXXVii | White Dental Mfg. Co., S. Sir ixxxviii 
cuore Bammer Mig. Co... ..... ante peatre Leclanché Battery RMDa hos becveccceepeatwa ill | Reading Electrical Mfg. Co. cesses cess XVi | Wilhelm Telephone Co ........... éeacdeae xl 
seeeteeserceee’ | Leffel & Co., Jas............-- treeeeeres xxiX | Reed & Prince Mfg. Co.........s0.s000: »liv | Williams-Abbott Electric Co....... Xxx Viii 
pay toe Pan & Mover Co. ci aabitnn cds ds cactua yoeme®, BOB. soccdecys =o cose. ROI, THETOUIR, .. 6000 scsercdescess . .. XXXVii Willams @ Son, TE Wicactinnsseays Bence iii 
ayton Glebe Iron Works,........-.... xlv Mare sesh Senne Cowereses-+cccensoved es Reisinger, Hugo........sseeeess covesececs nix iliams BBCP ..  cacccccsccccccccec’ xlv 
Da) ton iobe Iron Works Co.......xxviii Lincoln Electric Co..... so eeseceecoeeers XXXV | Kidgway Dynamo & Engine Co........ xxiii | Williamspc rt Wooden Pipe Co....22277.. xXx 
Dearborn & Chemical Works... ...xv | [indsley Rros........ sete ee eeeeeeeeees -XXXV1 1 Riker slectric Motor Co. coeds Seeongs> . Ci, MMIII TM snes Sue alekeres dso xXx Vii 
Delaware H Fibre Co............-..xlviii | Linton Mfg. 0) visi teeesrececscescececsees XX | R sbertson & Sons, L& nasa bteeeasense Worcester Machine Screw Works........xliv 
SOOMIRET, TM sass crccdecdcqeresveceqesss si ix | Lockie & Viall Storage Battery Co..'....xx | Rochester Electric Motor Co. seeseeeee/XXix | Worcester Polytechnic Institute .. ..xxxii 
OW ONO Eas oon oc sccavccasscpseectnce Lombard Ware: Wheel v. Co... .... xxi Koebling’s Sons Co., J. As.sseseseeeevees cece WIEN, WO. is sac cdeccosentes oidbnens Caen 
Diamond Hlectric Co......... poeeibe dean xxii | Long & Allstatter Co., The...........XXXVil | Rasenbaum. W A oseligvepepe: 3-RMME 
Diebold Sate & Lock Co........ .......xxvii | Lord, Geo. W....... ++2s eeeeee seeeXXXli | Rose Polytechnic Institute.............%%Xii Yearsley, Thomas.......... sereeeee oes XEXV 
Diehl Mfg. Co ................- xvii | Lynn Incandescent Lamp Co..............iii | tensive: MacGovern é& CO.....-.++...2xxiii | Zamel Are Light Me er Co...........00+-%ix 
Dixon Cracible Co., Jos...) cooccvees Av | Machado & Roller... cccccccccccess. o- én cid) «A ON CREO so. p0 uc thondéycosc cgcce-coclek & AaOMCE UE EMD. ac cs coubacdnencadesesesenis 


Gravity [lotor Controller. 


Simple, Reliable, Durable. 
No Complicated Operating Parts. 


There are three methods of using this device in connection with belted electric elevators. 
First—For starting an elevator and motor simultaneously. Srconp—For starting and 
stopping the motor independent of the e'evator. THuirrp—For starting motor in advance 
of the elevator. With this arrangement the automatic cut-off can be used or not as 
desired, and it can be changed in a second so as to run the motor independent of the 
elevator, as, for instance, where a motor operates a pump, etc., for a portion of a day. 

Made in sizes varying from three (3) to fifty (50) horse-power for controlling elevators, 
motors, pumps, cranes, presses, etc. Write for prices. 


New England Agents: == ET ECTRICAL APPLIANCE CO, (ncorporated.) 


L. A. CHASE & CO., 
161 Fort Hill Square, Boston. 27 Thames Street, corner Greenwich Street, New York City. 
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Annunciators. 
Moon M te 
smeoees bas Lighting Co. 
aypeeere akc Co. 
Miller-Knoblock Co. 
Armature LEeels, 
. Bliss, B. 


Ferracute iachine Co. 
Garvin Machine Co. 


Asbestos. 
Johns Mfg. Co., H. W. 
Ansonia Electrical Co., The. 
Bunnell & Co., ad: & 
Edison Mig 
Electric Gas Lighting Co. 
Gordon-Burnham Battery Co. 
all & Company. 

anché Battery Co. 
National Carbon Co. 
Non-Polarizing.Dry Batt’y Co. 
White Dental Mfg. Co., 5.5. 
Western Electric Co. 


Batteries, 
American Battery Co. 
Electric Sto Battery Co. 
Lockie& Viall torageBatt’ yCo 
Storage Battery Supply Co. 


Battery Material. 
Bunnell & Co, J. H. 
Etlipstein & Co: “? © 
Battery Motors. 
moayp Hiectric and Novelty 
° 


Bells. 
Huebel & Manger. 
Osburn Electrical Mfg. Co. 
Ostrander & Co., W. 4. 
Proctor-Raymond Mfg. Co. 
Reading Electrical Mfg. Co. 
Stanley & Patterson. 
Utica Fire Alarm Tel. Co. 
Viaduct Mfg. Co. 
Williams-Abbott Electric Co. 
Bicycles 
Pope Mfg. Co. 


Bel 
Bradford Belting Co. \ 
leffrey Mfg. Co. 
Munson Belting Co., Charles. 
Schieren & Co,, C. A. 
Shultz Belting Co. 

Belt Dressing. 
Dixon Crucible Co., Joseph, 
Schieren & Co., Chas. A. 


gers, arrison Safety Boiler Works. 
Heine Safety Boiier Co. 
Standard Boiler Co. 


Inspection. 

Hartford Steam Boiler Ins. Co. 
Technical. 

Lord, 


Geo 
Philadelphia 2 Book Co, 
Floors, Cranes (Iron). 
Berlin Iron Bridge Co, 


Brushes 

pe, ores S. 
Goldmark & Wallace (Koch). 
poles "ore nee Co. 


Ohio Elec. Specialty Mfg. Co. 


Buildings and Roofing (Iron). 
Berlin Iron Bridge Co. 


Cable Hangers 
Johns Mfg. Co., H. W. 
Standard Underg’ da Cable Co, 


ters, Electric. 
cS Mfg. Co., H. W. 
Carbon Points and Plates. 


Hardtmuth & Co., F., Ltd. 
National Carbon Co., The. 
Partridge Carbon Co. 
Reisinger, Hugo. 

Schiff, Jordan & Co. 


Cas 
Ches' er Steel Castings Co. 
Mansfield Temp. Copper Co. 
Phosphor-Bronze Smelting Co, 
Williams & Son, E, A. 
Circuit Breakers. 
Chase & Co., 
Cutter isetrical & Mfg. Co. 
Sentinel Electric Co. 
Ward Leonard Electric Co. 
Climbers. 
Klein & Son, Mathias. 
Coal Conveyors. 
Hunt Co., C. W. 
Jeffrey Mfg. Co. 
Jeffrey Mfg. Co. 
Coloring Compound for Lamps. 
Webster Chemical Co. 
Commutators. 
Chicago Armature Co. 
Miller-Knoblock Co. 
Commutator Bars. 
Billings & Spencer Co., The 
Forest Cit ty Electric Works. 
Mansfield Temp. Copper Co, 
Williams & Son, E. A, 


Commutator Com d. 
K, & We Co. eo 
McLennan & Co.. K. 
Ohio Elec. Specialty Mfg. Co. 


Condensers. 
Baragwanath & Son, Wm. 
Bul ey feary, as 


r Mfg. C 
Marshall, Wm. (Electric). 
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Conduits. 
Camp Co., The H.  F 
ences Pipe 


Williamsport ' Wooden Pipe Co, 


Connectors and Terminals. 
Mclutire Co., The C. 


Samson Cordage Works. 


ogee tit Ea 


a Wace ‘Co,, BE. 
iv 
Maris Bros. 


on Rn nig Jas. L. 


Drills, Twist. 
Cleveland Twist Drill Co. 

108 and Motors. 
Armitage-Herschell Co. 
Akron Electrical & Mfg. Co. 
American Engine Kn 
Sent Hin he E,G 
Bullock Electric Mfg. Co. 
Card Electric Co, 

Cass & Aaron. 
C & C Electric Co. 
Chicago Armature Co. 
Commercial roe Co. 
Coho & Co., ; 
Fairchild & | 
Fort Wayne Elec. Corpdration. 
General Electric Co. 
Gregory Co., Chas. E. 
Tnoe, Electric Mfg. Co, 
incoln Electric Co. 
New Engiand Motor Co, 
Onondaga Dynamo Co. 
Porter Standard Motor Co. 
Ridgway Dynamo & Eng. Co. 
Rochester Electric Motor Co. 
Rossiter, MacGovern & Co. 
Roth Bros. & Co, 
Siemens & Halske Electric Co. 
Stanley Electric Mfg. Co. 
Sturtevant Co., B. F. 
Thresher Electric Co. 
Triumph Electric Co. 
Walker Co. 
Warren Electric Mfg. Co. 
Warren-Medbery Co., The. 
Westinghouse Elec. & Mfg. Co, 
Electric Leather Belting. 
Schieren & Co., Chas 
Electric Mine Locomotives. 
Jeffrey Mfg. Co. 
Electrical Instruments. 
Keystone Electrica! Inst. Co. 
ueen & Co., Inc. 
eston Electrical Inst. Co, 
Elevators. 
effrey ait: 
orse, Will ee & Co. 
Electric Heating Devices. 
American Elec. Heater Co. 
Burton Electric seating Co. 
Hadaway, W.S., 
— M g. Co., H. W. 
E ets. 
Varley ooh Magnet Co. 
eers and Contractors. 
Anthuny, Wm, 
Bryan Wamphcey. 
Burke, gameas 
Hadaway, W. S., Jr. 
Houston & Kennelly. 
Pepper & Register 
Meysenburg & Badt. 
Reckenzaun, F. 
Reid, Thorburn. 
Sargent & Lundy. 
Scott, Seaton M. 
Smethurst & Allen. 
oa” Townsend, 
ngines. 
American Engine Co. 
Armington & Sims Co, 
Ball Engine Co. 
Bullock Mfg. Co., M. 
Chambersburg Eng gg So 
Chandler & Taylor 
Dayton Globe Iron Works. 
Frick Co. (Corliss and Auto- 
matic). 
Hicks Gas Engine Co. 
Noye Mfg. Co., John T. 
Otto Gas Engine Co. 
Palmer Bros. (Gas). 
Pierce — g Co., Frank M. 
Prouty, E. (Electro-Gasoline) 
Ridgwav Dynamo & Eng. Co. 
Vilter Mfg. Co. 
Westinghouse, Church, + r& 
Co. (Steam and Gas) 
Fans and Fan Motors. 
Diehl Mfe. Co. 
Edison Mfg. Co. 
Kmerson Eiectric Mfg. Co. 
Gordon-Burnham Battery Co. 
Hunter Fan and Motor Co. 
ones & Son, J 
liinois Electric Co, 
Riker Electric Motor Co. 
Roth Bros. & Co. 
Schneider Mfg. Co. 
Sprague Electric Co, 
Feed-Water Heaters. 
Griffing Iron Co,, A. A. 
Harrison Safety Boiler Works. 
Webster & Co., Warren. 


bre. od 
Delaware Hard Fibre Co, 
Kartavert Mfz. Co., The. 
Vulcanized Fibre Co. 
Fixtures, Gas and Electric, 
Chicago General Fixture Co. 
Faries Mfg. Co. 
Horn & Brannen Mfg. Co. 


Parke & Co., John 

White Co., Ttie O.C. 
Flexible 

Stow Mfg. 








Wire and Links. 
hicago Fuse W 
| "Usonee ree Wire & Mtg , 


McIntire €o.. The C. 
Williams & Son,-E. A. 
Agyarates. 
A. 
Electric Gas Lighting Co. 
oon A. T. 


Garvin Machine Co. 

Gould & Ebernarar, 
Globes, Shades, Etc. 

Faries Mfg. Co. 

Frink, I. 

Murray & Co., Jas. J. 

Pittsburgh Glass Co. 

pparatus, 

erie oie Co., a_ 

eating xhaust Steam, 

eel LA Co., Warren. 


use Goods. ' 
dacoan Electrical Co., The. 
Eyanson & Armpriester. 
Huebel & Manger. 
Ostrander & Co., W. R. 
Partrick, Carter "& Wilkins. 
Stanley & Patterson. 
Viaduct Mfg. o 


duction 
Splitdorf, C. 


American Electric Meter Co. 
General Electric Co. 
Keystone Electrical Inst. Co. 
een & Co. 
agner Electric Mfg. Co. 
Weston Elec. Inst. Co. 
Zamel Arc Light Meter Co. 


Tasylaters and Insulating Ma- 


Buchanan & Lyall (jute). 

Delaware Hard Fibre Co. 

Empire China Works. 

cee Mfg. Co., H. W. 
artavert Mfg. "Co. 

Masamnasette ‘Chemical Co, 

Mica Insulator Co, 

Munsell & Co., Eugene. 

Pass & Seymour ( hina), 

Standard Paint Co. 

Standard Underg’d Cable Co, 

Sterling Varnish Co. 

Union Porcelain Works. 

Vulcanized Fibre Co. 

Ward Leonard Electric Co, 

Jute Yarns. 
Buchanan & Lyall. 


Diehi Mfg. Co. 

General Electric Co. 

General Incand. Arc Light Co. 

Machado & Roller. 

Nowotny Electric Co. 

Siemens & Halske Electric Co. 

Standard Ther. & Elec. Co, 

Walker Co. 

Western Electric Co. 

Westinghouse Elec. & Mfg. Co. 
Lamps, Incandescent. 

Buckeve Electric Co. 

Columbia Inc, Lamp Co. 

Cross Electrical Co. 

Edison, Jr., Thomas A. 

General Electric Co. 

Kahn, Maximilian. 

K. & W. Cempany. 

Lynn Incandescent Lamp Co, 

Machado & Roller. 

New York & Ohio Co. 

Sawyer-Man Electric Co. 

Shelby Electric Co, 

Sterling Arc Lamp Co. 

Western Electric Co. 

Westinghouse Elec. & Mfg. Co. 
Lamp Adjusters. 


Lathes. 
Gould & Eberhardt. 
Sebastian Lathe Co. 


Lead. 
Colwell Lead Co. 
Raymond Lead Co. 
Lightning Arresters. 
General Electric Co. 
Viaduct Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Machinery, Tools, Lathes, Ete. 
Barnett & Co.,G. & H. 
Barnes Co., W.F.& John, 
Besly & Co., a H. 
Bliss, E. W., 
Ferracute Machine Co. 
Garvin Machine Co. 
goats & Eberhardt. 
arrington, ee: Son & Co. 
Jeltroy Mfg. 
ng & Al eaiese Co., The. 
Montgomery & Co. 
Pratt & Whitney Co. 
Sebastian Lathe Co. 
Watson-Stillman Co. 
Mast Arms. 
Brady, 
Electyic Tee Equipment Co, 
Metal Polish. 
Hoffman, Geo. W. 


Mica. 
Mica Insulator Co, 
Munsell & Co., payene. 
Sechorematker. A. O. 
Motor Controllers. 
Electrical Appliance Co. 
Name Pilates. 

Becker, August. 
Schwerdtle & Siebert. 
Oil Filters and Purifiers, 

Bart Mfg. Co 
Scale Oil Filter Co. 
Robertson & Sons, jas, L. 
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Packing. 
rt eee 


Raber 
phenom Ete. 
ae eee Chemica! Co, 
Standard Paint Co. 
Sterling Varnish Co. 


Patent Solicitors. 
Rosenbaum, Wm. A. 
Platinum. 
Baker & Co. 
Croselmire, C. F. 
Poles, Brockete, Pins, Ete. 
Brady, T. 
Central Mfe. “Co. 
Fernandina Oil & Creosote 
Works. 
Lindsley Bros. 
MeLeughlie, J ohn. 
Phelan, D ° 
Sterling, W. C., & Son. 
Valentine Clark Co. 


Porcelain Manufacturers. 
Empire China Works. 
Pass & Seymour. 

Union Porcelain Works. 


Fre, Dies and Special Ma- 


Bliss te E Ww. 
Ferracute Machine Co. 
Garvin Machin Co. 
Watson-Stillman Co. 

Pulleys, =e * ome gs, Ete. 
Cresson Co 
Hunter Machine. co, Jas. 
nse ay Mfg. Co, 

Pumps, Steam. 
Laidlaw-Dunn- Gorman, “— 
MeGowan Co., The J. H 
Quimby, Wm. E. 


Pump Valves, Rubber. 
Crosby Steen Gage & Valve Co 


Bonds. 

Forest City Electric Co. 
ae Mfg. Co., H. W. 

oebling & Sons, J. A. 
nunvte ten & Moen Mfg. Co. 

ties, Electric, 

a beaerse ~~ 
— Mfg. Co.. 

iemens & Halak Electric Co. 
Western Electric Co. 


Reflectors. 
Faries Mfg. Co. 
Frink, lL. P. 
Murray & Co., Jas. J. 


tors, Steam. 
ieley & Mueller. 


= & — 


Chesley Electric Co. 
Chicago Armature Co. 
Gregory Co., Chas. E. 
Miller-Knobiock Co. 
~ Schureman & Hayden. 
Stucky & Heck Elec. Mfg. Co. 
Rheostats. 
Cutler-Hammer Mfg. Co. 
Ohio Elec. Specialty Mfg. Co. 
Raster Carbon Rheostat Co. 
Ward Leonard Electric Co. 


Schools and Colleges. 
Columbia University. 
Electrical Engineer Inst. of 

Corres. Instruction, The. 
Institute for Home Study of 
Engineering 
International —— Schools. 
Lafayette College. 
Michigan College of Mines. 
Purdue ey 
Rose Polytechnic Institute. 
United Corres’dence Schools. 
Western University of Pa. 
Worcester Polytechnic Inst. 


Screws. 
Phila. Machine Screw Works. 
Reed & Prince Mfg. Co. 
Worcester Machine Screw Co. 


Searchlights. 
Carlisle & Finch Co., The. 

Second-Hand Apparatus. 
Chesley Electric Co. 
Chicago Edison Co, 
Electrical Exchange, The, 
Garvin Machine Co. 
Gregory Co., Chas. E. 
Rossiter, MacGovern & Co, 
Toomey, Frank. 

Shade Holders. 
Housatonic Co., The 


Silk. 
Ryle & Co., Wm. 


Smoke Stacks, Steel, 
Tobin & Hamler Mfg. Co. 
Sprin 


Wiadiacnther.Menlommer & Co. 
Manross, F. N. 

Stage Lighting. 

- Universal Elec, Stage L’t’g Co, 


Stamps and Dies. 
Becker, August. 


Schwerdtle & Siebert. 
Steam and Oil Separators. 
Griffing sree. oP 
Harrison S ety Boller’ Works. 
Kieley & Heotiee 
Steam e Indicators. 
Crosby Gage &ValveCo 
Steam 


Robe & Sons, Jas. L. 
‘ 
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Steam Loops. 
Waeamaaee, Church, Kerr & 
o. 


8 ties. 
team, Serial Co., A. A. 


Supplies, » General Electrical. 
nsonia Electrical Co., The. 
Central Electric Co. 


Chiedgo General Fixture Co. 
Electric Appliance Co. 

General Electric Co, 

Illinois Electric Co. 

& Gon, J. ‘ 


Motle a Co., Thornton N. 
Partrick, Carter & Wilkins. 
Reading Electrical Mfg. Co. 
Stanley & Patterson. 
Varney & McOuat. 
Western Electric Co. 


Switchboards. 
American Elec. Telephone Co. 
Anderson Mtg. Co., A. & J. M. 
Linton ai 
Maryland Tele. 'M fg. Co. 
Mayer Model & Mach. Works. 
Siemens & Halske Electric Co. 
Sterling Electric Co. 
Utica Fire —. 
Warner Co., W. F. 
Western Tele. Const. Co. 


Switches, Etc. 

Anchor Electric Co. 

Anderson a Co., A. & J. M. 
Chase & Co 

Cutter Elect. Mts ‘Co. 
Demary, R. C. 

Eyanson & Armpriester. 
General Electric Co. 

Hart & Hegeman Mfg. Co. 
Linton Mfg. Co. 

Newton Appliance Co. 
Sterling Electric Co. 

Zimdars & Hunt. 


Taps and Dies. 
arpenter Tap & Die Co., J. M. 


Telephones. 

American Bell Telephone Co, 

American Elec. Telephone Co, 

Central Tele. & Electric Co. 

Cosmo Electric Co. 

De Veau & Co. 

Ericsson Telephone Co. 

Keystone Telephone Co. 
okomo Tele. & Elec. Mfg. Co. 

Maryland Tele Mfg. Co. 

Northwestern Tele, Mfg. Co. 

Pennsylvania Electric Co. 

Plummer, Ham & Richardson. 

Rawson Electric Co. 

Schmidt & Bruckner Elec. Co. 

Standard Tele. and Elec. Co. 

ne ae Tele. Mfg. 


Tice, Josiah. 

Viaduct Mfg. Co. 

Western Te ephone Const. Co. 

Wilhelm oo Co. 
Traction System 

Safety oe Rail Electric Co. 


Transform 
Diameed Electric Co. 
Ft.Wavne Electric Corpo’tion. 
LaKon Co., The. 
New York & Ohio Co. 
Wagner Electric Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Turbines. 
American Impulse Wheel Co. 
Dayton Globe een Works. 
Leffel & Co., Jas 
Pelton Water- Wheel Co. 
Smith Co., S. Morgan. 
— -Bierce & Smith-Vaile 


Turbine Governors. 
Lombard Water-Wh’1 Gov. Co. 
me -Bierce & Smiith-Vaile 


Chapman Valve Mfg. 

y Steam Gage {Vaiveco. 
peed Bros. 

eley & Mueller. 


Vulcanized Fibre. 
Vulcanized Fibre Co. 


Water Wheels 
‘American Impulse Wheel Co. 
Leffel & Co., James. 
Pelton Water Wheei Co. 


Cables. 
VES tS Electrical Works. 


Ansonia Electrical - 


Brixey, W 

Central Electric Co. 

Chicago Fuse Wire & ae Co. 
Eastern Electric Cable Co. 
Electric Appliance Co, 

Felten & Guilleaume. 

Illinois Electric Co. 

India Rubber & G. P. Ins, Co, 
Moore, A. F. 

Montauk Multiphase Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The. 

Philli ips Insul. Wire Co. 
Roebling’s Sons Co., J. A. 
Simplex Electrical Co. 
Standard Underg’d Cable Co, 
Washburn & Moen ¥ fz. Co. 


Woodwork (Electrical). 
Cabinet Mfg. Co. (Telephone). 


X-Ray Machines. 
Swett & Lewis Co. 
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Have your BOILERS anything to do with it? Is your COAL BILL 
of any consequence? Are you in a position to audit your FUEL AC- 
COUNT and repairs? Do you deduct and add to this the WEAR AND 
TEAR on your boilers? Or maybe you do not care HOW LONG 
your BOILERS LAST. 


Analyzers of Everything. | Makers of Boiler Compounds. |:+ 
S$ more new work, 
OFFICES: WORKS: : Let a sample tell you more—free to the trade. 
29, 30, 34, 32 and 33 Rialto Bldg. 9325-27-29 La Salle Street. |: 
ele one oO. ain. ete one oO. uth. Ss P 

Telephone, No. 3935 Mai Telephone, No, 1130 South $ H. = iaiste Company, acaa 
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What does Electrical Horse Power Cost ? Repairs or 
Reputation r 


a sockets are a per- 
fect non-conductor of 
a good electrical reputa- 
tion. 

Paiste’s Sockets will give you a reputation 
for electrical work that lasts. They are the 
most reliable sockets made. Their peculiar con- 
struction allows no chance to. short-circuit. 
Their double-sized base insures firm hold of 
lamp and working parts. Their frames are in 
one piece. The screws fastening the brass shell 
screw into the porcelain, not against it. 

PAISTE SOCKETS mean fewer repairs—dut 
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DEARBORN BOILER PREPARATIONS. 
RESULTS--INVESTICATE. 





WATER CHEMISTS. OIL CHEMISTS. 
GENERAL CHEMISTS. 


DEARBORN 
Drug and Chemical Works. 


WM. H. EDGAR, President. 


Manufacturing and Analytical Chemists, 


Hed 


CHICAGO, ILL. 
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More “TUERKS” sold 
so far this year than during 
the entire season of 1897. 


CAUSE: “The Best Ceiling 
Fan Made.’’ 


With an equal consumption of Current will move 
more air than arty other Alternating Fan. 
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TUERV’S si. 


Alternating Current 
Ceiling Fan. 


Highest Economy, Self-Oiling” Bearings, Adjustable 
. Blades, Starting Switch at Bottom. 


**TheBHandsomest Fan on the Market.’’ 


Catalogues, I< << == 

Prices and inn : See si 
Terms = ; 
for the asking. 


HUNTER FAN & MOTOR CO. aan teil ala 


FU eran N. Y. 138 Liberty St.. NewYork. 
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|The Westinghouse Desk Fan Motors | 


for 50 and 100 Volts, 7,200 or 16,000 Alternations. Ai 


PEPE PTFF FF e+eee 


For | 
| 1... Pair of 
The Wagner Ceiling Fan Motor — P 

Alternating for 50 or 100 Volts, 7,200 Alternations. Atmospheric 


Currents. = cenrRAL ELECTRIC COMPANY, 
Gees As McKinlock, Prest. Pa 264-266-268-270 Fifth Ave., Acee erators. 


|: Charles E, Brown, Sec’y. : 
f S. R, Frazier, Treas. TRADE MARK. CHICAGO. 


TE 
FPF 444 444444 4444444444444444444444444444444444444 
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Thesc little fellows esl 


(Type ‘‘E’’ and Type ‘‘D’’) 
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CHICAGO 
AGENTS 





will do BIG work. ro 
ve ore 1898 
Volts, 1.5 MODEL 


Amp., 3 to 5 
Internal Resist., 3-10 ohm. 





Lundell 
FANS. 


560 A. Desk or Bracket Fan, . ° ° $10.50 
562 S. Desk or Bracket Fan, ° . : 13.60 


SENIOR CEILING FAN. 
110 volts, $17.50 250 volts, $20.00 500 volts, $27.00 


Capacity—discharged through 10 ohms’ resist- 
ance, 9.47 Watt Hours. 


Has the same wonderful recuperative power of 





the larger types, and does as good work as a wet 
battery 4 times as large. 


omar 4 t 


For use with bell work, portable telephones, 
medical batteries, cataphoric boxes, bicycle bells, etc. 


O K Batteries made In J sizes, round and square.. The above net prices are for motors ordered in single lots and 


Send for circulars. are subject to a 5 per cent. discount on orders of one dozen. 


Illinois Electric Company, 


239 ladison Street, 
CHICAGO. 


aRntipcmtetthmaienecmbettdeessttvedamadl 


Non-Polarizing Dry Battery Co., 


625 Broadway, NEW YORK. 


ABABABA BABA BA BABA FTABAEA PABABABABABAGABGAGAHEA PAGAGAR. 


SSSCSSSSSSSSSSSSTSSSTSSS TTS HSCS ST SSC SSS ERT TESE SESE ESS RESETS ERECT EESECECE EERE REESE EEE EEE ES: 


VOV FT VO VEVOVEAY TY LVS ABAGA®, 


464 come $64 come $64 emcee $64 mee 64-6 
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= 
. 
Pocket . The Universally adopted NATIONAL ELECTRICAL CODE, Explained and Illus- 
OUR Would ae bay Volt Meters : f trated in this year’s edition of the Hand-B ok. 
0 € . 
=+ 
Good Goods it 6‘ Standard Wi 
BICYCLE and ft andar irin wR 
AT Ammeters :} 
LAMP Manuf , Dri a :+ FOR ELECTRIC LIGHT AND POWER. 
anufacturers’ Prices? | uo : : ote deilien ais fae. 
250- olt = Electrical Ins J 
pector Fire Underwriters Tariff Association of New York. 
IS You can save monty Ran e = ADOPTED BY THE FIRE UNDERWRITERS OF THE UNITED STATES. 
g . It Some Overy, table, cach and rule persetery for Pe a of wet 
1 1 s i together with thirt trations of the newest an 
READY (Multipliers : safest methods fer the fostaliation: of Pole Lines. "Dv eatin’, Motors. Switch. \ 
: a b j rmers et t 8 i by insurance inspectors Settles 
Write us at Once Higher) : disputes and. "! seferred to dnlineste. pretend of the “electrical construction, 
° i prevent disputes and consequent expense for al’ erations. 
> t Flexible leather cover, pocket size, $1.00. Sen? post-paid, upon receipt of price by 
: MURRAY ST., 
sf THE W. J. JOHNSTON CO., Rew'Vork: 
FA 1) H N G FL EC M F ¢ C QO 4 + This work is an authority on electric light and power wiring from the Fire 
we & te » ¢ Underwriters’ standpoint, and is kept strictly up to date. 
be OVER 16,000 COPIES IN USE. 
s 


739 Penn Street, Reading, Pa. SHEE 44 44444 44444444444-46444444444444444444444 
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Di et ELECTRIC CEILING 








AND PROPELLER 










Wound for All Currents 
Except Alternating. 








Any Fan or Electrolier 
may be fitted with 
four blades if or- 
dered. 







AY 


ae eee 






All Ceiling and Desk 
Fans are Self-Oiling. 






. Coss’ 






AAA 
a 


Speed Regulators At- 
tached Direct to 
Fans if Desired. 







Any Fan or Electrolier . 
may be Fitted with 
Switch. 












CEILING, DESK, 
COLUMN, BRACKET, 
COUNTER COLUMN, EXHAUST. 


DIEHL MANUFACTURING Go., 


Showrooms: } ‘s2:182 Fas'Soes Scher. ELIZABETHPORT, N. J. 


128-132 Essex St., Boston. 


=The Gem Water Motor Fan 
COOLERS 1137 Hamilton Street, Cleveland, Ohio. 
aii isc cua one See COC CUC RCC N ANE R CTE E RCT CECE R RRR R CREE RCTS REECE REE ERR R Reese 


Novel in Construction. As Easily Installed 
" : MCGILL & POMEROY, 
Compiete with cab. net, connecting 
Edison Battery 












KNAPP MOTORS. 








= 4s an Electric Fan Motor. Simple, Economical, 
= Effective, Noiseless, Discounts for Exclusive 
= Agents. Correspondence Solicited. List Price, 
cords, etc. 1129 Monadnock, Chicago, I1., 
Will run 150 hours before renewings Agents for Indiana, Illinois, Missouri, Iowa, 
battery. Wisconsin, Mic higan. 


a 
6in.,8in.and10in. Fans. 1898 Models. J asususesnerennes(SSCU SCE CREE EERE RC RECHT ERROR EERE Rees eeeeeeeeseeseeeeeeseeeEe 


= Just the thing for Supply Houses to Carry 
Agents Wanted. 
Wri-e for Circular . 
GORDON-BURNHAM BATTERY CO.,= IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also 
a on the advertisers by mentioning that they saw the advertisement in THE 


THE SCHNEICER MAN'F'G CO., 








ROTH BROS. & CO., Lhicago, Ill. 




















MANUFACTURERS ° 
FAN . GET OUR Fan Outfits 
MOTORS REVISED 
FOR ee 1898 Models. 
CURRENT. ; Highest Efficiency—will run 150 hours 
ene AGENTS: on one charge of battery. 
COMBINED J. F. Gerleman, Write for Catalogue. 
DESK ANDO St. Louis, Mo. 5° 
WALL FANS. Gugler Electric Co.. = i 
— Minneapolis, Minn = | EDISON MEG C0 
BEST, Rt ae : : "3 
1OUX LILY, 1a | aN THOMAS A. EDISON, P ° 
NEATEST Gibson-Tompkins . ? ie ea 
AND Electric Co., = St. Jasnes Building, Broadway and 26th St., New York. 
CHEAPEST. Des Moines, la. = FACTORY: ORANGE, N. J. 


{ a " 7 - ™ 
ie , bi ena : Br i. i ened, (Dy ge Sh ee a aa. | cake: 5 CF EN ee ctr a Lae. aa eas oa ae Tee eT a ow ay - Ree nner nears meron - 
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Se” 
ff SECOND EDITION 
QE Y Revised and Enlarged | 
, e% WwW 
op — 
# ALTERNATING ¥& 
Ui) a | 
f CURRENT ¥ 
Wi i 
ri si 
Hi 
mn 
A) 


\\ 
( ry ‘ By CHARLES PROTEUS STEINMETZ 
i 
\t | 


PHENOMENA ff 
i 















| 
A Mf ; if 
ii | fy 
Large Octavo, Cloth. 439 pages. 184 Diagrams. PRICE $2.50 OM IVE 
’ RN \ 4) 

(py 
if i 












The large first edition of this important work having 
been exhausted within six months of publication, the 
second edition has been COMPLETELY REVISED by 
the author, with much ADDITIONAL MATTER...... 







Copies of this or any other Electrical book published will be sent by 
mail, POSTAGE PREPAID, to any address in the 
world on receipt of price. 







The W. J. JOHNSTON COMPANY, 
PUBLISHERS, 


9 Murray Street, New York. 















JuNE 25, 1808. THE ELECTRICAL WORLD. xix 





Quick-break Switches.... 


KNIFE SWITCHES from 15 to 10,000 Amperes capacity. 
“AJAX” Switches and Lightning ARRESTERS. 
Large Switchboards a Specialty. 


COVERED-SERVICE SWITCHES. VOLTMETER SWITCHES. 
ANDERSON OUTLET INSULATORS. 


ALBERT and J. M. ANDERSON MFG. CO., 


289-293 A STREET, SO. BOSTON, MASS., U.S. A. 


39 Victoria Street, LONDON, ENGLAND. 50 Boulevard Haussman, PARIS, FRANCE. 











PATENTED. 
















Peet a "SOMETHING NEW! 
the Horn & Brannen Mig.Co., # A neuants 


Arc Light Meter 


-~« Electric Current 
Timer. 


SEND FOR CIRCULAR. 


ZAMEL ARC LIGHT METER CO., 


266 Blue Island Avenue, CHICAQO, ILL. 
‘aaa68 SESCSCSSETSERRERRSECETEETEESRETCEREERERERERRRRRRRRRERREEERERRERERERERRRE eee 
ESTABLISHED 1875. 


Manufacturers and Designers of 


GAS AND ELECTRIC | 


LIGHT FIXTURES. 


FACTORY AND SALESROOM, 


427, 429, 431 and 433 North Broad Street, 
Correspondence Solicited. PHILADELPHIA, PA., U.S.A. 





No Sparking Under Varying Load. COMBINATION OF 


eae ED No Wear on the Commutator. : Stow Flexible Shaft 


Moi “N° Shitting of the Quadrant. il 
80 PER CENT. PURE GRAPHITE, = IRON CLAD ELECTRIC MOTOR. 


Ng Holmes Fibre-Graphite Mfg. Co 3igerss*ie. Beating, “tapping.” Beaming 


S portatie” Diilling, Tap ppin han aming, 
Station Z, PHILADELPHIA. 


= Emery Grinding, etc. Write Tor Catalogue 
WRITE FOR PRIOR LIST. 







sand prices. 


7 

=STOW MPG. CO., Binghamton, N. Y. 
= General European Agents, SELIG, SONNENTHAL 
s& Co., 58 Queen Victoria St., London, England. 
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FIRHPROOF! HOONOMIOATL:! INDHSTHRUOCTIBLE! 


IN WAR) TIMES: ssteet armoren 


BATTLE SHIPS ARE MOST EFFECTIVE. 


AT ALL TIMES STEEL ARMORED 


JUNCTION BOXES ARE AS EFFICIENT IN THEIR 
PLACE AS THE MODERN BATTLE SHIP. 


WHY, THEN, USE WOOD? 


IT IS A RELIC OF THE PAST FOR JUNCTION 
STEEL CLAD DISTRIBUTION BOxX—200 AMPERES, BOXES AND BATTLE SHIPS ALIKE. 


na tdng he ven | UIE BOSSERT ELECTRIC CONSTRUCTION CO., Utica, N. Y. 


Havemeyer Building, New York. 

















OOO 
ISSSSSSSSSSSSHCSE CETTE STS RSS TSEC TSC ESSSSETETE CCC TECHSTREET SSHRC RSE RETR ERECT RRR ERR REET CREE R ERR Ree 


BB, ang eee Swi TGBOARDS, TABLET BOARDS” AND SWNCHES 
Williamsport Wooden Pipe (‘o. 


MANUFACTURERS OF 


Creosoted Wooden Conduit, 


UNDER CHESNUT PATENT. 





Write for Information and Save Money. 


GENERAL OFFICE: WILLIAMSPORT, PA. 
A. D. FRENCH, New York Agent, 44 Broad st. 


Over 500 miles of this Conduit now in use in the City of Philadelphia. 
For underground electrical purposes the conduit produced under this 
process is the most practical, the most durable and the most economical of s 


any conduit on the market. 


This conduit is now being used in the leading cities, and the best of L IN TON MA N U FAC T U RIN G C O., 


references furnished on application. =42 LAGRANCE STREET, WORCESTER, ‘MASS. 
Bee eee eee eee eee eee eee eee eee eee eee eee eee eee eee BCR RCO U RC REAP RRC R CREAR EKER A RR RR ARCH CRACK RRO R REECE RER CHE SERESESRRE REA eeeeee 


ey on electrical subjects mailed to any address in the world, POSTAGE PREPAID, on 
receipt of price. Address The W. J. JOHNSTON CO., 9 Murray St., New York. 


STOR ACE BATTERIES CPATIONARY. American Electrical Heater Company, 


MANUFACTURERS OF 
POWER and LIGHTING. EBLECTRiIc 
Especially Adapted to Heavy Service. 


Soldering Irons, Tailors’ Irons, Laundry 
Moat Bussssesy' Electro Chemical Plate. Irons, Hat Irons, Curling Iron Heaters,&c. 


LOCKIE & VIALL STORAGE BATTERY COMPANY, sale Giane Deroms Sy Senet Sesting. 
ee meen ace. 197 River St., DETROIT, MICH. 


WE DO NOT WISH TO BE TOO PERSISTENT For tak Ver eee 
Sustained Candle- and that Each of 


sa" Hardy Incandescent Lamp 2%: 


I H E K . & W. C OM P AN Y, g Te eis Lamps, Absolute Cut-Out 


‘Hanger Boards, Spark Arresters, Dynamo 


PITTSFIELD ’ MASS. Brushes, Commutator Compound, 












Curling Iron Heater. 








Western Representatives : We will send by express, charges prepaid, 1 doz. 16 ¢c. p- NEW YORK OFFICE: 


MEYSENBURG & BADT, 7 
4504 Monadnock Block, Chicago. lamps, any base, any voltage from 45 to 125 volts, for $2.16. 120 Liberty Street. 
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Columbia Lamps 
Unequalled in Qualitv. 
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We make no claims or guarantees for our lamps that we are unable to FULLY CARRY OUT IN ACTUAL 
SERVICE. Send us trial order and be satisfied that Columbia lamps are unequaled in quality. 


Che Columbia Incandescent Lamp Zo. 


Main Office and Factory, 1910, 1912, 1914 Olive St., 


St. Louis, Mo., U. $. A. 


NEW YORK OFFICE, 
1311 Havemeyer Building. 
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CHICAGO OFFICE, 


SAN FRANCISCO, 
1236 Monadnock Building. 


Paul Seiler Electrical Works. 
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‘Tio hier tideei lan | Cee 


: LAMP, TRY IT. 
Burns 125 to 150 hours |}: 


IT SPEAKS FOR ITSELF. 
21 amperes, 150 to 160 


wiow'te” “°F TRY 1d A 


SHELBY, OHIO. 







SIMPLEST LAMP |: 
MADE. 


: we > ae orld POSTAGE PREPAID. © eonipe of 
-PS8 FE FPO price. Address, TH 1B W. J. MID, on rece Co. 


HARD RCE GULATRS 





Enclosed Arc Lamps 
FOR ALL CIRCUITS. 








BRANCH OFFICES: 
J. H. Bun nell & Co., 76 Cortlandt 
t Ne w Yo oe 








tine Blec _ nge, 166-174 So. = 
Cli ey ‘Str t, Chea. . 
E. W. Upton, John Hancock Build ||: IsARGB AND SMALL 
ing, Boston. - 
Etherington Co., 17th and Chestnut e _ 
Streets, Ph ee eng : 
Du ahs am, Ca riga n & Hayden Co., a 
n Francisco. ° 
Su ana Mfg. Co — irg. ° Telegraph, 
Widme Some “' ew Orleans. S 
John i ma a oa. "Gra aig St. "Mot - = Telephone 
trea . 


J. H. HALLBERG, Des sign AND 


Send for New Catalogue No. 33. ||? Fleet rie Work, 


mys Une Standard Thermometer & Electr Co, | UNION PORCELAIN WORKS, 


Eckford St., Near Greenpoint Ave., 








(4) PEABODY. MASS. 









BROOKLYN. N. Y. 


HOLOPHANE! 


GLOBES ano SHADES 


ARE APPLICABLE TO-ALL FORMS OF ARTIFICIAL LIGHT, AND ARE ENDORSED 
BY THE HIGHEST AUTHORITIES IN ALL BRANCHES OF SCIENCE. 


The only glass that diffuses light without 
any loss in efficient illumination. 


Send for 64-page book, “Light vs. Illumination,” containing 40 original illustrations. 





Agents Wanted all over the United States and Canada. 
HOLOPHANE GLASS CO., 


1 BROADWAY, NEW YORK, N. Y. 
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INTERIOR THERMOSTATIC ELECTRIC GABLES. | 


STANDARDIZED IN ALL B. & S. GAUGES. 
i OPPER CONDUCTOR, < 'INSULATION BETWEEN 
We own the following ALL C ie \oonouetena 















Letters Patent issued by . 
the United States, which cepan consuetot Write for 
broadly cover the con- TINNED, Descriptive 
struction and basic 
Principle Of Our CADIS) OE I a = ee atnee, 
; SS S SK, ek : Seer 

"No. 546,261 KEE = aaa 

$46,388 " COPPER CONDUCTOR. Call and See 

: Sis THE MONTAUK MULTIPHASE CABLE. sia diet Cables 

“ 1 . 

“ st 0 INSULATION BETWEEN CONDUCTORS. PARTLY TINNED; Demonstrated. 

594, S 
«3K 381 . 
RECENTLY ADOPTED BY THE GAMEWELL AUXILIARY FIRE ALARM COMPANY. 





MONTAUK MULTIPHASE CABLE COMPANY, 


TELEPHONE, 4031 CORTLANDT. 100 BROADWAY, NEW YORK. 


The Akron Electrical Mfg. Co., 


AKRON, OHIO, U. S, A. 
Manufacture Electrical Machinery .. . 


of the 
highest 
grade, for 
Lighting, 
Power, 
and 
Mining 
Purposes. 












Ridgway Dynamo 
and Engine Co. 


RIDGWAY, PA. 


Manufacturers of the 


THOMPSON-RYAN DYNAMO and McKWEN ENGINE 









Write for circulars and read our guarantee of 25 per 
cent. continuous overload at 52° C. above the surround- 
ing atmosphere, 


BOO eaeeeeeeeeeeeeeeelolGueeeeeeeleell_5ocoelG_leeeeaeeee_ eeell_llG_l_l(Cll al _ 
SRR RSSRRERCTSSEREKRRRRERE RRR ER ERR eee eee 


Fort Wayne Electric Corporation, 
FORT WAYNE, IND. 


Arc, Direct Current and Alternating 
Incandescent Lighting and Power 
Transmission. 















The only generator in the world which is provided with special 
coils for balancing armature reaction and securing perfect com- 
mutation with absolutely fixed brushes. The only engine in the 
world which is guaranteed to give perfect regulation. Engine 
and generator built in the same shops, uniform in design and 
construction, and perfectly adapted to work together as a single 


CSREES ESTEE REC ECEREECCRERERREECET REET RC RR EEE RRR T EE EER 
unit. 


te on electrical subjects mailed to any address in the 

ld, POSTAGE PREPAID, on ipt of price, 

HANDSOME CATALOGUES FURNISHED ON APPLICATION, BOOKS vewvAddrese-Tux W. J, JOHNSTON CO.,, 
9 Murray St., New York, 


A Protection for Life and Property... 


against leakage of High Potential Currents through Tranisformers 
on account of defective insulation or crosses. If from any cause 
the potential of the secondary rises to 400 volts this device will 
ground the transformer and blow the fuses, thus automatically dis- 


connecting converter from the circuit. Very simple to attach and 














CARDEW EARTHING DEVICE should be connected to every transformer used for commercial 
5000 in Use or domestic lighting. 


Send for descriptive circular and prices. 


Factory: Peoria, 1. DIAMOND ELECTRIC COPIPANY, 1202 Fisher Bidg., CHICAGO. 
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"Bb yullock (lectric 


Nife.Go 
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THE H. B. CAMP COMPANY'S SEFEEEF FEE EEF 4444 tt tFFEFFbt e+ e444444s4et et 


VITRIFIED CLAY CONDUIT Serles 


Governin 
For Undergrad Telephone, Telegraph or Electric Light Wires, Board. 
This conduit is made of vitrified clay. § 


standard size, three inches internal diameter, : 
This Board Governs 




















THF tt tees r+est+ teres sooees $4444 4+4- SISTERS Ree ea Raa RETESET 


We can make any size or multiple of ducts § 
desired. Laid with our patent Mandrel, a® 
perfect alignment is insured. We claim fors 
Strength, economy, durability, simplicity 
cheapness and perfect insulation it is th 
best. In use by the most prominent compa- 
nies. Any information cheerfully given. 


Write for Catalogue. 


From | to 70 20-volt lamps, 
From | to 56 25-volt lamps, 
From | to 47 30-volt lamps, 
From | to 28 50-volt lamps, 





MANUFACTURED BY 


THE H. B. CAMP COMPANY, 


AULTMAN, OHIO. 


the STAR” ana “BLRCTRA’ Dry Batteries 


Different in construction and superior to all other dry batteries. 
Highest Voltage and Regenerative Power. 
Loses no strength while at rest. 


Round Type. Square Batteries. | Multiple X-Ray Batteries. 
No. 1—7 in.x8 in. | No. 101-7 in.x3 in. | Especialiy made for Spark Coils. 


on a 1000-volt primary cir- 
cuit, or double the above 
numbers on a 2000-volt 
circuit, dy single lamp steps. 


Ba. 















By its use Uniformity 
under all varying condi- 
tions is insured. 


It secures positive Econ- 
omy of power and re- 
quires no attention. 


FHFFH FHF P FFF HH Hd FH soos 


« 2-6 uw xu « 102-6 « x2kg« | No. 701—7in.x6in. x3 in.—1.7 volts. 
« 84 w x 1344 « 108—4 w x 1% « « 02-74% « x64 x8 « —3 “ 
« 4-344 x1u « 104-8446 x14u « 710-644 6 x5 u x2u —1.5 «& 
« 53 « xl « « 10-8 « xl «uw | « T1164 «6 x5 u xu -2.8 « 


Our new ‘‘ ELECTRA” Batteries, manufactured in regular standard sizes, flat 
carbons, are of high merit, at the same time the cheapest cell now on the market. 


No. 301—6 in, x 24% in. No. 302—5 x 24 in. 
WE MAKE BATTERIES TO ORDER. ANY SIZE OR DESIGN. 


Sample Set of Nos. 1, 2, 3, 4 and 5, Express prepaid, $1.50. 


JAHL & CO., 123 uiserty st., New YORK. 


SESS RREREECRSEEETERERERE TEER EERE eee eee eee 
>. _ 


444444 


Made for any voltage. 
@a. 
Manufactured by 


Sheehan & Hewitt, 
Newburgh, N. Y. 
444444444 4444444 4444444 4444444 4444 44444444444 
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MANUFACTURERS OF 


STRICTLY HIGH-GRADE ELECTRICAL APPARATUS, 


CINCINNATI, OHIO, U. S. A. 
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ARMATURE 


















200 K. W. 
Belted 
Generator. 


SIEMENS & HALSKE ELECTRIC CO., 


CHICAGO, ILL. 


American Surety Bidg., NEW YORK. Perin Bidg., CINCINNATI. 531 Chestnut Street, PHILADELPHIA. 
10 Front St., SAN FRANCISCO. 77 Pearl St., BOSTON. 

















WOVEN WIRE BRUSHES 
The Elden 


MADE PURE COPPER, 
ALLOY, BRASS 
Alternating 
Machine 






























OR BRONZE. 


LOW PRICES, 
HIGHEST 
QUAL- 























- MADE FLEXIBLE ITY. 
Ci . IN ANY DIRECTION, 
ircuit- OR STIFF IF REQUIRED. Tele! 
PRICES AND DESCRIPTIVE Orders 









CIRCULARS ON APPLICATION. Solicited. 


Ohio Electric Specialty mt. Co., Troy,0., U.S.A. 


GUARANTEE, 


We want to SHIP you a 


COMMUTATOR 


FOR ANY OF YOUR 






Breaker 


is an absolute protec- 
tion against damage by 
any possible short circuit or lightning. 









Operates instantly and 
positively in every emergency. 


LOWELL ELECTRIC LIGHT CORPORATION, Standard Street Car Motors, 
LOWELL, Mass., Dec. 4, 1897, . tease 
L. A. CHASE & Co. shee wlan ; AND IF NOT 
ACCEPTABLE 


Gentlemen—In answer to yours of Decemter 2, I will say that the Elden 
Circuit Breaker purchased of you is giving first-class satisfaction. There have 
been several short circuits on the line since putting on the Breaker, and it has 
worked verfectly every time. We have breakers of another make on our other 
alternators, but would lice to change, and may do so some time in the near 


future. Yours truly, 
(Signed) Cc. L. ABBOTT. 


L. A. CHASE & CO., 


INCORPORATED, 


161-163 Fort Hill Square, BOSTON, MASS. 


to you we will pa 


FREIGHT BOTH WAYS. 


WE ARE MAKING OUR 
FIGHT FOR BUSINESS 
ON QUALITY. 


Let us have one chance and 
you are our customer, 


We Refill Old Shells. 


The Miller -Knoblock Company 


SOUTH BEND, INDIANA, 
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On Exhibition Every Day. 


A MINIATURE 
ELECTRIC RAILWAY 


With Car and Equipment 
One-Sixth Regular Size 










At Room 223, 


Temple Court Building, 
New York, 


DIAGRAM OF CONNECTIONS. illustrating 


The Safety 
Third=Rail System 


Of Electric Traction. 


In this system, invented by J. McL. Murphy, the third rail is divided into 
sections with alternating dead lengths, which may be of any desired material 
to preserve a continuous service for the sliding shoes. The live sections are 
about 8 feet in length, the non-conducting material, or dead lengths, being 
about 6 feet in length. By this construction the forward shoe runs upon and 
energizes a new section before the trailing shoe leaves the last one. 

The car body covers and guards both live sections, so that there is no 
danger to passing people or animals. 

By a special arrangement in our system the cars cannot “lose current”’ 
by drifting over or into a section with the controller open. 

This is the only third-rail system adapted alike for surface, elevated and 
interurban roads. Cheaper than any in initial construction, and the most 
economical in maintenance. ee 
CALL-OR WRITE FOR 1 ILLUSTRATED CIRCULARS. 


The Safety Third-Rail Electric Co., 


Temple Court Building, 


Rooms 223-4-5-6-7, 


New York. 
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MARINE GENERATING SETS, 


IN SIZES FROM 2% TO 15 K. W. 


In these combinations our well-known Closed Type Ironclad Dynamo is 
used—making practically waterproof outfits—just the thing for use on all 


classes of boats. 
WRITE FOR PRICES. 


The C & C ELECTRIC COMPANY, 


General Offices, 143 Liberty St., New York. 


Works, Garwood, N. J. 
SALES OFFICES: 





CHICAGO, 18 and 15 Monadnock Bldg. LOUISVILLE, Columbia B!dg. 

BOSTON, 19 High Street BALTIMORE, 22 Light Street. : 

PHILADELPHIA, 633 Arch Street LONDON, ENG , C. R. Heap, 47 Victoria St., 
™ PITTSBURG, 37 Vandergrift Bldg. Westminster. 


OOO4O4 W604 0496868600860 8O8 0986848694 GOB FOO05OOE 604 8984860 O8686O4 Crerecscecores 


TU meena 


DIEBOLD 
SAFE AND LOCK CO. 





DIRECT LINE 


BETWEEN 


| DOOR& WINDO 


Chicago... 
indbaanedite = B 8 I B ¢ S 
Cincinnati . HAVE 


Lafayette .. 


Louisville. . 
AND ALL POINTS 


SOU T'E1t. 


Through Sleepers to Washington snd Baltimore. 


H. W. BEADLE, AGENT, 
CITY TICKET OFPICE, 232 Clark St. 
FRANK J. REED, Gen’! Passenger Agent. 


CHICAGO. 279 Duane Street, N.Y. City. 


44°™"S™-FOURTH AVE 
*NEW YORK CIT Y= 















EXPENSIVELY 
BUILT. 


. [he [mproved 
Reka 
aaa. San =~ »W arren Alternator 


Is simple in design and construction and 
easily understood, It may be connected 
in various ways for different voltages 
without changing machine or e- 
quiring new coils. Itmay be con- 
nected for 110 or 220 volts and 
used without transformers 
for short distances, or for 
1,000 or 2,000 v. with 
transformer for long dis- 
tances, or it will operate 
a 110 v circuit and a 
I,000 v. circuit at the 
same time. Requires no 
attention except to fill 

oil reservoirs. 


ISS 
WARREN ELECTRIC MANUFACTURING CO., Sandusky, Ohio. 


H. B. Coho & Co., Rumsey Electrical Mfg’rs Co., C. H. Hobson, 2 California Electrical Works, 
80 Cortlandt St., NEW YORK. 1217 Filbert St., PHILADELPHIA, WACO, TEXAS, * SAN FRANCISCO, CAL. 
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mt NEW AMERICAN TURBINE 


EKlectric Power Transmission. 


State your requirements 
and send for catalogue. 


THE DAYTON GLOBE | 
IRON WORKS CO., 


DAYTON, OHIO, U. S. A. 
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~— EERCTRICITY = MAGNETISM Water 


7 Wheels 
By PROF. ERIC GERARD, 








AND 


Motors. 


Impulse Wheels, 
Turbines and Motors, 


* to suit requirements of 
. F every water power 
Se installation. 


American Impulse Wheel Co. 


120 LIBERTY STREET, NEW YORK. 


Director of l'Institut Electrotechnique Montefiore, 
University of Liege, Belgium. 





Translated from the fourth French edition under the supervision of Louis 
Duncan, Ph. D., Johns Hopkins University, by J. P. Duncan. 


pap Copies of this or any other electrical book published will be sent by 
—_ PostaGg Posrpaip, to any address in the world, on receipt 
of price. 


THE W. J. JOHNSTON COPIPANY, Publishers, 
9 MURRAY ST., NEW YORK. 


STURTEVANT 
NMiotors and Generators. 
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HE MARREN-MEDBERY (6 


SANDY HILL, N. Y., U. S. A. 


Manufacturers of 


+> 
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Inductor Alternators, 


SALES OFFICES: 
NEW YORK: 39 Cortlandt Street. ST. LOUIS, MO.: 601 Burlington Building. 


SIZES FROM ¥ TO 80 K. W. 


E3. Ee. STOR TE LY, AN Tr CoO... LOS ANGELES, CAL.: 301 North Main St SAN FRANCISCO, CAL., 409 Market Street 
DALLAS, TEX.: Dallas E. S, & C, Co, ELMIRA, N. Y.: S$. N. Blake, Y. M.C. A. Bldg 
NEW ORLEANS, LA.: S. A, Rall & Co. HOUSTON, TEX.: Barden Sheets E. S. & C. Co. 


CHARLESTON, S. C.: Hunter & Heyward. 
MINNEAPOLIS, MINN.: The Electri€al Machinery Co. 
OMAHA, NEB,: The Western Electrical Co, YOKOHAMA, JAPAN: Bagnall & Hilles. 
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(a) WAREROOMS : 


Boston, 34 Oliver St.; New York, 131 Liberty St.; Philadelphia. 135 N. 
Third St.; Chicago, 16 S. Canal St.; London, Eng., 75 Queen Victoria St, 
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DYNAMOS “s. DYNAMOS 

and MOTORS es. ? and MOTORS. 

Send for particulars, prices, ‘onto Petit tt ey 
etc. e ask for corre- 20 H.-P. ONONDAGA 
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VICTOR TURBINES OPERATING DYNAMOS. 


That there are more Victor Turbines in use supplying Power for Electric Generators thanany other is duetothe many points of superioritypossessed by this Turbine. 


FEATURES WORTH REMEMBERING: 


High Speed, Close Regulation, High Partial Gate Results. 





Great Capacity. .. 





High Efficiency. . . 


Perfect Cylinder Gate. 


Steady Motion. . . 





cannot but command the attention of ch wna deere AL LEAST COST THE LARGEST AMOUNT OF POWER FROM A LIMITED QUANTITY OF WATER, 
The Cylinder Gate Victor Turbine is beyond question the MOST POWERFUL, Most 
Durable and EFFICIENT WATER WHEEL manufactured. Write for Catalogue. 


Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 


New York Office: 141 BROADWAY. 


CPR E SCC C TCC R TAC RE CRRA CECT ROO SCR CRC TOC CR SCRE C ERR CRRSCSCCERECRSC CCE SEESSCCCESS ERR CSCCSTCCESSRSESHSHERTSRSS SCHR SFH ERAS eeeR Ree eeeeeeeeeeeEs 
on electrical subjects mailed to any address in : In Writing to Advertisers Subscribers will confer a favor on us and also on the ad- 
the world, POSTAGE oe on recetet of § vertisers by mentioning that they saw the advertisement in THE ELECTRICAL WORLD, 
price. Address, THE W. J. JOHNS  SOCMEOTTTETITIVILITITILIIIIII TTT iiiiiiiiiiiiiiiiiiiiiiiiiiiii iii 


ae : Wi T ER WHEELS 


Seinen aReiieean ena eee TEE ODRRE NTE TeeDODEDOTaRTOROES 
For Heads of 3 Feet to 2000 Feet. 
Recent Holyoke tests enable us to guarantee : 

The Largest Power ever obtained from a wheel of the same diameter. The 
highest speed ever obtained for the same power. The highest mean efficiency 
ever realized when running from half to full gate. We guarantee also: A 
runner of the greatest possible strength. A gate unequaled in quickness 
and ease of opening and closing: A special adaptation to all kinds of 


ELECTRIC POWER AND LIGHTING PLANTS 


Tests show over 81 per cent. average efficiency with half to full 
quantity water. State your head and write for pamphlet. 


JAMES LEFFEL & CO.,Springfield,Ohio,U.S.A. 


EDirect Current 


= is known the world over as iiinion the most sim- 
® ple,reliable and economical power for all purposes 


: THE : 
: PELTON p ‘1000 Wheels Now Running, ¢ 
es a filling:every condition of service in a most effi 4 
as & cient and satisfactory way. zs 


. . . 
» Electric Power Transmission. & 
% WA 7 H % Pelton Wheels are especially adapted to this pur- Ss 
s - @ pose and are operating;the majority of stations of @ 
2 ® this characteriin all parts of the world. Highest 


efficiency and best regulation guaranteed. Cata- 
® logues furnished on application. 


PELTON WATER WHEEL COuPanT, 


x 143 Liberty St., New York, N.¥.,U.8.A.. § 
oe OF 121-123 Main St., San Francisco, ot A. § 





Slow Speed 







spondence with responsi- 
ble agents. 


DYNAMO CO.. 


Syracuse, N.Y. 





Fairchild & Sumner, 


GENERAL AGENTS, 


39-41 CORTLANDT ST,; 





3 19 Platt Street, 
Rochester ROCHESTER, 


Electric Motor Co., wy. 
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ATTENTION 
TELEPHONE 
COMPANIES! 


The Highland Soldering Paste is the only soldering? 
flux that is entirely satisfactory for telephone work : 
Now used exclusively by all the large telephone com- 
a entirely displacing acid, resin and_ soldering 
StiCKS. 





Send for Free Sample Box. 


ELECTRIC APPLIANCE COMPANY, 


— General Western Agents — 


ELECTRICAL SUPPLIES, 242 MADISON S°*. HICAGO. 


RAINBOW PACKING, 


Thousands of Imitators. 
No Equal. 

‘Will Hold Highest Pressure. 
Don’t have to use wire and 
cloth to hold 
RAINBOW. 

Can’t blow it out. 

The Color of Rainbow 
Packing is Red. 
Three Rows of Diamonds in 
Black throughout the length 
of each and every Roll. 


PATENTED AND MANUFACTURED RXCLUSIVELY BY 


PEERLESS RUBBER MFG. CO., 16 Warren St. New York. 


16-24 Woodward Ave., Detroit, Mich. 202-210 So. Water St., Chicago, Il. 












INSULATING TAPE 


WILL NOT VULCANIZE or CRACK 
WITH EXPOSURE. 
ACID AND ALKALI PROOF. 


THE STANDARD PAINT CO., 


Chicago, NEW YORK, London. 


:WEATHER= PROOF WIRE. 


AGENCIES : 


WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE CO., Chicago. 
PETTINGELL ANDREWS ©O., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati. 


Phillips Insulated Wire Co., 


Oficeand Factoru: PAWTUCKET, R. I. 


SSSCSSSTSSSS SSS SSSSSSSSST SERS RRR E ERECT RRR E REESE SERRE REECE 


Wheelock Battery, ss:isi.merer"o=" 


and all MOTORS. Does not 
DRY BATTERIES. Best of all is the MASCOT. 


polarize under heavy work. 
Made by J. H. BUNNELL & CO., 76 Cortlandt street, New York. 


eo 
ie 











Best Construction and Ingredients, Strongest, Most Durable and Reliable. Size, 
6x24. Fifty centsper Cell. Liberal discount. Send for special prices and catalogue. 


SERS KECERTC ETE CCC CCC CC RRR RRR ERECT R RC RRRRR ee 
Wi eee Oamson Spot Cord. 

ail <p Sees ie For Arc Light and Trolley Cord. 
Send for Samples and Prices. 

SAWSOR CORDAGE WORKA, ROSTON, WARS. 
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INDIA & AMBER 


INSULAT Ay Ti > 
Cloths and Papers. iad 
; Fugene Munsells oy 


IN ANY SHAPE OR PATTERN. 215 Water St NeW besa 


COMPOUND 


Sin Eee bree me oe DO 


Mico Insulator Co. 


S&C coge liJLake St 


REGISTERED 


WRITE FOR and ee AND PRICES 





‘PLANET MILLS.’’: 


BUCHANAN & LYALL, Proprs. 
Werks: 372 President St., Brooklyn, N.Y. Offices: 101 Wall St. 


Manufacturers of 


High Class Jute Carpet Yarns and 
Yarns for Insulating Purposes. 


Quality, Evenness and Uniformity unexcelled. Manufactur- 
ing on the newest and most improved machinery. Orders and 


inquiries promptly attended to. 
ESTABLISHED IN THE YEAR 1370. 


WESTON Electrical Ipstrament Co., 


114°120 William St., NEWARK, N. J., U.S. A. 
illuminated Dial i Weston Standard 


Statin Instruments Ann 


These instruments are 
based upon the same 
general principle, and 
are jus tas accurate as 
our regular Standard 
Portable Direct Current 
Voltmeters and Am- 
meters, but are much 
larger, and the work- 
ing parts areinclosed in 
aneatly designed, dust- 
proof, cast-iron case, 
which effectiv ely 
shields the instruments 
from disturbing in- 
fiuences of external 
magnetic fields. (12) 

Weston Standard Illuminated Dial Station Voltmeter. Style B. ‘‘ Flush Type.’’ 
Mention THE ELECTRICAL WORLD when writing for_catalogues. 


Portable Direct Read- 
ing Voltmeters, and Mil-® 


Direct Current Circuits. 


out the civilized world. 


Voltmeters and Amme- 
ters are still better, 





livoltmeters, Ammeters ~ 
and Milam neters. Watt-5 

meters and Voltmeterss : 
for Alternating ands 


wow races mt? ROP Klectrical Purposes. 


as standards through-s 


Our Semi- Portable > 
Laboratory | Standardiron. If you want the best quality ask your 


They are the most re-e 
liable, absolute stand-§ 
ards for Laboratory use : 


me Goes ae 
ONDENSER 


Mavemeyer ,,y) 
WY. 


COLWELL LEAD 
SHEET LEAD eee” 
Leed Pipe, Lead Lond Tubing, Ribbon Lead, dig 


Keystone Electrical Instrument Co. 


901 MONTGOMERY AVE., PHILADELPHIA. 
Switchboard Instruments 


for Central Stations and Isolated Plants, Portable Voltmeters. 
oe Detectors and Polarity Indicators, 


CHICA 2 NEW YORK: 
807 Ashland i Slock. 15 Cortlandt Street. 


SAL AMMONIAC 


(ELECTRIC BRAND) 








: Guaranteed 98 | 99% and free of lead and 


* dealer for this brand. 
IMPORTED BY 


ZA. KLIPSTEIN & COMPANY, 





122 PEARL STREET, 
NEW YORK. 
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KARTAVERT. 


HARD AND FLEXIBLE FIBRE IN SHEETS, RODS AND TUBING 


For Electrical and Mechanical Purposes, Railway Dust 
Guards, Washers and Packings. Patent Insulating Cleats, 


MANUFACTURED BY 


THE KARTAVERT MANUFACTURING CO., Wi'mington, De 


CCCCCRE SR TERE RCE RTE RETR RECT ETE CR RRRRR RRC RERRRER CREE REECE RRR eee eee eee 


STUCKY & HECK S96PCo.10. NEWARK, N. J.: 


Electrical and Mechanical Engineers and 35 N. J. R. R. Ave. 


aoe nai Opp. Market St. R. R. Depot 
REPAI RIN os 
Senanoe 
RECONSTRUCTING TRANSFORMERS COMMUTATORS 
Seventeen years’ experience in managing the aaa of meeeeen wane. 
SSCS ETESEREEREEEREREEEEESREREERERee eee eaaus 





FRANK N. PHILLIPS, Pres. EUGENE F., PHILLIPS, E, ROWLAND PHILLIPS, Vice-Pres 
C, H. WaGENSBIL, Treas. General Manager. C, R. REMINGTON, JR., Sec’y. 


[AMERICAN ELECTRICAL WORKS, 


PROVIDENCE, R. I. 


Bare and Insulated Electric Wire, 


ELEOTRIO LIGHT LINE WIRE, 
INCANDESCENT AND FLEXIBLE CORDS, 


Railway Feeder and Trolley Wire, 


ry AMERICANITE, MAGNET, OFFICE AND 
ANNUNOIATOR WiRES. 


5 CABLES FOR AERIAL AND UNDERGROUND USE. 


= NEw YORK: P. C. Ackerman, 10 Cortlandt St. 
Sppetcaces F, E. Donohoe, 241 "Madison St. 
» MONTREAL: Eugene F, Phillips’ Electrical Works. 
. ” tad ane and eerie ee eecre R,I. 
Seeeeaeaan SECSSSEEERERRRRSEEEREEERRESRRERRe ee eee eee 





TAUGHT IN OUR KLECTRICAL COURSE, 
by correspondence. The Student is furnished a machine, 
which he winds and uses in experimental work, after the 
theory is learned. Courses in four other branches also given, 

SEND FOR OUR LARGE CATALOGUE, MAILED FREE. 
Institute for HOME STUDY OF ENGINEERING ’ 
79-80 Blackstone Bidg., Cleveland, Ohio. 





| = Electricity: 


TAUGHT BY MAIL 


AT HOME. 


EXPRESSLY For INSTRUCTION 8Y 
ATA ACUST OF $225000. 


Thorough iastruction under the direction of able engineers. We have taught 
thousands by mail, many of whom have been promoted to important positions. 
Students are furnished Instruction and Question papers, prepared especially for 
the purpose at a cost exceeding $150,000. Students in every State endorse the 
schools and testify to the benefits received from their courses. 





FIVE ELECTRICAL COURSES : 


Mechanical-Electrical, A thorough course in Mechanical and Electrical 
aaa ipese tg. 

Electrical Power and Lighting. Includes instruction in the installa- 
tion, care and operation of electric light, power and railway plants. 

Electric Lighting. For men employed about electric light plants. 

Electric Railway. For men employed about electric railways. 

Wiring and Bell Work. For those desiring a knowledge of electric light 
wiring and bell work. 4 

Also courses in Steam Engineering, Mechanical Drawing, Civil Engineering, etc. 
Circulars containing full particulars, sample pages of instruction, papers 

and specimen drawing plates will besent free. Write, stating subject you wish 

to study, to 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 


BOX 818, SCRANTON; PA. 
000000000000000000008: 





Che Sentinel Service Circuit Breakers 


. AND. 
The Sentinel Combined Switch and Circuit Breaker 
«WOR. 00% 


ELECTRIC LIGHT AND POWER SERVICES, STORAGE 
BATTERIES, ISOLATED INSTALLATIONS AND MOTORS 


FURNISHING POWER FOR MACHINE SHOPS, FACTORIES, 
ELEVATORS, ETC. , ° 


Manufactured by 


THE SENTINEL ELECTRIC CoO., 
WILMINGTON, DEL, 


-« Send for Catalogue, Circulars and Price Lists. . 





THE ONLY 


WATER-WHEEL GOVERNOR 
THAT GOVERNS. 


SUPERINTENDENT'S OFFicz, 
GREENFIELD AND TuRNERS FALLS STRERT RAILWAY Co., 
Greenfield, Mass., Nov. 19, 1896. 
= Lombard Water-Wheel Governor Co., Boston, Mass. 
GenTLemen: Your letter of November 4th at hand; in repiy will say that the Lombard 
: p Goweenee regulates our wheels within two per cent., from full load to no load ; we have some 
heavy grades on our road but the governor does the work for us, and does it well. 


ould recommend your governor to anyone “leu H.C oan —- ae. aaa. 
ARFIELD, Superintenden 


Nors :—The above letter will be of particular interest to those in charge of electric stations 
driven by water power, from the fact that the above-named plant combines difficult conditions 
which are often met with; namely, an electric road of moderate size driven entirely by water- 
power; the load often varies from friction load to the entire capacity of the pant w.6°C 

0. 


Lombard Water-Wheel Governor Co., 


61 Hampshire Street, Boston, Mass. 


Can I Become an Electrical Engineer f 


For our free book entitled **Can I Become an Electrical Engineer ?” address 


The Electrical Engineer Institute of Correspondence Instruction 


(Conducted under the auspices of ‘*‘THE ELECTRICAL ENGINEER’), 


HERMAN A. STRAUSS, E.E., 
General Manager. 


120 LIBERTY STREET, NEW YORK, U. S. A. 
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* Storage 
Cells are 


“American 







AMERICAN BATTERY CO. 


Est’d 1889. 174. ClintonSt., Chicago, Ill. 
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WM. A. ROSENBAUM, and PATENT SOLICITOR. 


Room 177, TIMES BUILDING. NEW YORK CITY, 


Successor to the Patent Business formerly conducted by the W. J. JOHNSTON Co. 
(SSSSRTSSCSRSETKETEEKRERERERERREREREEEREERERE RRR ERR ERE eee 


H. B. COHO & CO.,30 Cortlandt St., New York. 


ELECTRICAL EXPERT cA, a BOGART C0 
°? 
Successors to A. L. BOGART. 
123 Liberty Street, New York, 


Electric Gas Lighting 


the best. Send for desc ‘ptive ; 
circular. Absolutely Non-Infringing. The Eddy Mfg. Co. Light, Warren Electric Mfg. Co. The ments Eeaienide Frictional Ma- 
Protection Guaranteed. MULTIPOLAR Heat, and Power WARREN chines, Multiple Burners, Dynamo 
GENERATOR. Machinery. ALTERNATOR. Lighting Torches. 
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REVERSING 
RHEOSTATS. 


Ward Leonard Electric Co.., 


Bronxville, N. Y., U.S. A. 


[INCANDESCENT LAMPS 


THOMAS A. EDISON, Jr., 


Gen'l Offices & Salesrooms, 96 B’way, New York." 
POC CPACCCCCCECRCCRCR SCORE RSES ESOC OE SESE PRESSE CCRC E CERES SERESSE ROSE E SEES ECREAS 


$1 ,00O Ont co SAVED 


By usina STEAM 
SEND FOR BOOK EE. e ri A Peis . 
| A. A. GRIFFING IRON CO., New York, 66 Centre Street. 
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OUR NEW BOOK 


ESSAYS UPON 


BOILER INCRUSTATION AND 


CORROSION, 


BOILER EXPLOSIONS, 


THE HISTORY OF NATURAL 
WATER CONTAMINATION 


BY GEORGE W. LORD, 


Is now ready, 


We will send this interesting little 
book free of cost to 


EVERY STEAM USER 


who will state his occupation, total 
boiler capacity, what scale preven- 
tive he is using, the cost of the article, 
and how long the supply will last. 


GEO. W. LORD, 
Philadelphia, Pa. 


It will - to yp a to Scnccnccccccacccccuscccsasensneseenssees mana ing such plants ; ; 
communicate wi us in regard tos would invest with servicein paying plant. = 
IMPERIAL BoILER CoMPOUNDS 7 Rose Polytechnic Institute. = vous “RR O.,”" care The Electrical § 
vent and remove scale from boilers! 
of steam and electric plants. 


THE IMPERIAL CHEMICAL CO., 
825 American St., Philadelphia. 


hihi hihh tT TT TTT TTT ttt LLL} tk alternating and direct. 


ANTED—Energetic, honest and skil-® : 
ful manto take charge of one room £106 Worcester Polytechnic Institute, = 
establishment; must » WORCESTER, MASS. 
be accurate machinist, good brass worker ® 
and understand finishing; must be familiar = 
with the construction of ii 
and finish of fine instruments. 
once, statin 
references 


Westinghouse. 
Westinghouse, 
Wood. 

Mather. 

RK. & C., Multipolar. 


qeneey- 
estinghouse. 
Westinghouse. 
Westinghouse, 
Bain. 
Western Electric. 
Mather. 
Rockford. 
Great Western. 
General Electric M. P. 
Eddy. 
aan 

ockford. 
Western Electric. 
Mather. 


re-: 


# Electrical, Civil 
SCourses; Architecture. nsiv 
= Modernly Equipped laboratories in all 
= partments y : 
= For catalogue address C. L. MEKS, Pres'-§ ments of electric light, street railway and § 
edent, Terre Haute, Ind. 


ght, quick trains § Electrical 
‘ Apply at 8 General Science, > 
age, arenes, last p sition # oratories ae ee Electricity, Phy- = engagement. 
not required), minimum pay §sics and Chemistry. 
which will be accepted during 30-day efia : 


C ; ;#Steam and Hydraulics. 
also regular pay desired if accepted. s 


Ad-s logue, showing positi ns filled by gradu-s salary. References exchanged. Address, s 9 Murray St., New York. 
4+ARM,”’ care The Electrical # ates, mailed yng Address J. K. MAR-§‘“ HUSTLER,” care The Electrical World, s 7 Pe 
° SHALL. Registrar. = New York. * 


FOR SALE 


110-Volt Dynamos. 
ght Ahim-Edwards, M. P. 


JUNE 25, 1898. 





60 Cents per Stick. 
The only article that will prevent sparking. 





NGME,....0065 C00 cSbeccccccccccccccepeccces 


CPOE TH Hee EEE eee EH eH EEE Ee 


THE ELECTRICAL WORLD. 
UPON RECEWtT OF THIS COUPON WE WILL SEND FREE A SAMPLE 8TICK OF : POSITION WANTED by electrical en- 
5 s gineer as superintendent or electrical 
eengineer of railway, lighting or power 
§ plant; now in charge of power-houses and 
sshops of large street ee, system, but 
COM POUND te « desire to change. Address ‘‘ ENGINEER,” 
scare The Electrical World, New York. 
$5.00 Per Dozen. S\SCCCCCCReREee eee eee eeeeeeeeeeReeES 
Will keep the commutator in good con- § POSITION WANTED — Having had many 
dition and prevent cutting. Absolutely will not gum the brushes. . walt aaa — See — 
it will put that HIGH @LO88 ON THE COMMUTATOR you have so long sought after. Zable business "nonuniahenee. tm that line 
FOR SALE BY ALL SUPPLY HOUSES, OR « throughout the entire West from the Penn- 
= sylvania line to the Pacific Coast, north and 
K McLEN N AN & CO =south, including the Savdwich Islands and 
® *j = West Indies, I would lixe to identify my- 
Sole Manufacturers, poet with a good electrical moan or oan 
"facturing company as general or specia 
909 Title and Trust Building, Chicago. : Westers sales agent. tite oomenmetad of ood 
: to vou Ghat an ertiens acuta potins Manned i bine dh Oe cee ask See eee sy ee ee eee cans 
ou want an article that will repeat itself» : ; 5 pa ness, etc. ress “ X,’”’ care 
. TRY ¢ S Practical Running of Dynamos. "The Electrical World, New York. | 









- 

s > A 1iale booklet wa the care, and thé jos TEPCCRHCSERR ESSERE RSE RO REE EB eee 
+ =. , 

= Ps 5 | aa chalet tlre «cating and remedying of troubles in dyna-s FOR SALE. 

: 0 S — & METAL POLISH Gees =One 75 H. P. Westinghoure Junior High 

s 2 : * Price, 10 Cents! Speed Engine. 

» For polishing all kinds of metals, = Catalogue of Mechanical and Electricals One 30-Light T.-H. Ring Armature Arc 

= Sold by Dealers. Samples free. = Books sent Free, = Machine, 2000 C, P. 

- Geo. W. Hoffman, Mf’r, = PHILADELPHIA BOOK CO., = One 500-Light Heisler Alternator. 


= 295 E, Washington St., Indianapolis, Ind. =17 South Ninth St.. PHILADELPHIA, PA,® All in good running order. Reason for 
SOUSC CHAU RES ES PORES RE RR ROHR EER eee > seiatinnisbisecnereeeiieineiet oe larger machinery neoded. 
eee = CHELSEA MUNICIPAL ELECTRIC 


: ANTED —Experienced man competent 8 
° W of taking euathe of incandescentlamps SITUATIONS WANTED. s LIGHT "an. ae PLANT, 


Sc airens Oo a ey oP INCANDES.< ot SITI ON WANTED S cocccececceeeeaceueeseneeeseuseseesees: 
7m 9 a Os oO as manager. or 

SCENT,’ care The Electrical World, News Pp sapedintindent of elnetric ent plant rs 

= vores. =15 years installing, superintending an S 

Al references; § 








SIXTH EDITION, With Supplement. 


Dynamo 


Electric 
Machinery. 


By SILVANUS P. THOMPSON, 
D. Sc., B. A., F. R.S. 


A MANUAL FOR STUDENTS 
AND ELECTROTECHNICS. 


The W. J. Johnston Co., 





= 
A College of Engineering. Mechanical, § World, New York, 


Engineering ; Chemicals seeeceseeeseseseeeesceceeseseseusn® 
Extensive aes POSITION WANTED as superintendent § 

; es of electrical plant. Have had elevens 
Expenses low ; s xteenth year.= years’ practical experience in all depart- § 


5 power plants, both steam and water power: = 
Can give§ 
ood references. Address*'F.C P.,” cares 
he Electrical World, New York. 
(SUES CREE ERE RETR RR ERROR Re 
T. C. MENDENGUALL., President. § ; 
Courses of study in Mechanical, Civilands POSITION WANTED—An experienced § 
Engineering, Chemistry ands station manager, steam and electricals 
New and extensive lab- engineer wishes to change from presents 
Am practical mechanic, ar-§ 
Special tacilit es in§ mature winder and expert storage battery s 
194-page cata-sman. Wouldinvest incompany. Moderate § 
















THESE MACHINES ALL ACTUALLY 
IN STOCK AT OUR WORKS 
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General Electric M. P., direct 
connected to Casr engine. 
Thomson-Hvuston, D 15. 
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220-Volt Dynamos. 
7-K. W. E. & C., Multipolar. 


Seecseteges 


esetreeceeeee 


Mather. 

Amer. Eng. Co., M. P. 
Edison, 20 K. W. 
Westinghouse. 
United States. 

Brush. 

Edison, 30 K, W. 


Thomson-Houston, D 40. 


Jenney. 


Thomson-Houston. 
Amer. Eng. Co., M. P. 
E, & C., Multipolar. 
Thomson-Houston. 
Edison. 


“ 
Amer. Eng.Co., M. P. 
Rockford. 
Jenney. 
Westinghouse, M. P, 


ae 2 35-light 2000 c. p. T.-H. 1-2 HP Cec 
500-Volt Dynamos. 1 45 g 1200 -" ah. 1 1 “ E. & S.. Multipolar. 
1 15-K. W. Edison. o OO 6 OT Wk. « Thomson;Houston., 
2 c Shamece- Mente. 850 « 1200 « ‘T.-H. 1 20 « Sprague. 
118 « E.&C., Multipolar. vas : ae Nand 12 « C&C, 
1 25 « Rockford. « 2000 « Excelsior, new. 2 25 « Edison, 20K. W. 
12% « E.&C., Multipolar. 865 « 2000 « Brush. 125 « Amer. Eng. Co., M. P. 
1 45 « Srandard, M.P. 1 30 « Rockford. 
2100 « #£Edison. 1 50 “ enney 
1200 « Westinghouse, M. P. 110-Volt Motors. 1100 « estinghouse. 
4 YH. P. Sprague. 
Alternators. 1 1° “4 Sprague. 500-Volt Motors. 
¢ : ; ‘ “ elding, M. P, 
: tent ee. fi & Jenney." haa! 1 1 HP. Rockford. 
6 ra ie i a « ~“Ahlm-Edwards, M. P. “ y. 
1 600 « T.-H. © K. W., 2phase, 1 1 J « Wood. 2 Hawkeye, 
aaa . r 1 8 “ ather. “ .-H, 
1 600 « Weare, OK. W.. spothed 1 3 : Jenney. ss : 2 = E.& C., Multipoter. 
= : , 2 “ i. -» Multipolar, “ etro 
[a a.” Ps > Soe 2 5 « Westinghouse, 1 3 « Eddy. 
1 650 « T,-H.,A35. 2 7% « Westinghouse. = ae jenney. - 
3 7 « Westinghouse, No. 1. 1 7% « Bain. 3 3 “ . & C.. Multipolar. 
ie: aie i 9” . Rockford i 5 . L&C. Multipolar 
+i , - “ ockford. “ te , 
1 900 « Weereeneeee, 45 K.W., toothed 1 9 ;: 2 Western, = 5 : Wood. c 
e sti o » | 8 « General Electric, M. P. “ omson-Houston. 
1 1000 Ws300 “alternations, “toothed 1 10 « Jenney 1 7% « Commercial 
oe . é ~ . 
come « ae 115  « Rockford, 2 7%. « E.&C., Multipolar. 
11200 « T.-H., 2-phase, 125 cycle. , ee sae ia. pady._ 
21300 « Slattery, very cheap. 1 2% “ estinghouse. | "stuttinal 
31500 « Westinghouse. very cheap. 1 50 « Thomson-Houston. 1 15 « E.&C., Multipolar. 
11800 « Standard, 90 K. W., Revolving -? « Jenney. : a . leas K. W. 
vitae. 1 2 « ES& C.. Multipolar. 
220-Volt Motors. 1 30 “ Rockford. ae 
1 “ .» Multipolar. 
Arc Dynamos. 1 1 H.P, Edison. 13 « joney. , . 
1 12-light 2000 c. p. T.-H. 1 2 “ Datsott. aie a . aereaar » M. P. 
115 «#« 1200 « Excelsior, : 2 “ xcelsior, M. P, wee 
120 « 1200 « Excelsior. 14 « Edison. 1250° « Westinghouse, M. P. 
120 « 200 « Excelsior. 2 56 “ eo = a 
1 20 2000 Brush, ‘. “ ockford, 
290 « 9000 « Sperry. 1 7% « K.&C., Multipolar. 2-Phase Motors. 
“ 200 « T.-H. 1 10 « Mather. ; J 
i 30 w 2000 « T.-H. 1 10 « Eddy. 4 2 H.P. Westinghouse, 60 cycle. 
130 « 2000 « Excelsior. 1 12 «  Thomson-Houston, 4 § « Westinghouse, 60 cycle. 
230 « 2000 « Brush. 1 12 « Amer. Eng. Co., M. P. 1 15 « Westinghouse, 60 cycle. 


Large lot of TRANGFORMERS of standard makes; also ARC LAMPS. All kinds of INSTRUMENTS, METERS, SWITCHES, 


WIRB, SUPPLIES. 


CHARLES £. GRECORY COMPANY, 58-60-62 So. Clinton St., CHICAGO. 


Send for our monthly Bargain Sheet, giving complete list with met prices. 
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FOR SALE. 


RAILWAY GENERATORS. 


One M, P. 500 K, W. Westinghouse, with 
instruments, 

Two 250 H.-P. Westinghouse, practically 
new, $2.300. 

One 150 K. W. Westinghouse, with instru- 
ments, 

One 100 K. W. Westinghouse, with instru- 
ments. 

Two M. P. 270 T.-H , with instruments. 

Two 200 K. W.M. P. 4-200-425 General Elec- 
tric, with switchboard instruments. 

Two 100 K. W. M. P. 4-100-650 General Elec- 
tric, with switchboard instruments. 

Two LD 62, = volt T.-H, 

I'wo 100 K. W. Edison *“i- pees, very cheap. 

Two 60 K, W. ‘Edison bi- -polar. 

Special. 

Two 300 K. W. 3 phase General 
Electric, complete with all 
appurtenances. 


CAR MOTORS. 
Lot of G, E. 800, 3 and 4 turn, drum arma 
ture type, practically new,very by << 5 
Lot of No. 3 Westinghouse, 25 H.-P., first- 
class condition, very cheap, 
Lot of W. P. 50’s, good condition. 
Extra armatures for all the above. 


ALTERNATORS. 

One 240 K, W. Westinghouse, 1,000 volts, 
16,000 alternations, iron-clad toothed 
armature, with exciter, etc, 

Two 120 K W. Westinghouse iron-clad 
toothed armature. 

Two 60 K. W. Westinghouse, 1,000 volts, 
16,000 alternations, iron-clad toothed 
armature, 


One 45 K. W. Westinghouse, 1.0°0 volts, 
16,000 alternations, toothed armature, 


One 45 K. W. Westinghouse, 2000 volts, 
6,000 alternations, toothed armature, 
with exciter. 

Two 30 K. W Westinghouse, 1,000 volts, 
16.00 alternations, toothed armature, 
with exciters. 


ROSSITER, 


Two A 120 K. W. General Electric, 1,000, 
volts, 16, 000 alternations, toothed’ 
armature, with exciters and instru- 
ments. 

One A 90 General Electric, 1,000 
volt, with Exciter and In- 
struments; practically new; 
very cheap. 

Two 60 K. W. General Electric, 2,000 volts, 
toothed armature, with exciters and 
instruments. 

Two A170 T.-H., 1000 volts, 16,000 alterna- 
tions with exciters and instruments, 

Two A 35 T.-H., 1,000 volts, 16,000 alterna- 
tions, with exciters and instruments, 

Two A 3) T.-H., 1,000 volts, 16,000 alterna- 
tions, with’ exciters and instruments. 

Two A 18, 300 light T.-H., 1,000 volts, 16,0C0 
alternations, with exciter. 

Two 750 light Westinghouse, 1,000 yolts, 
16,000 alternations, smooth body arma- 
ture, very cheap. 

Onel on D ee Stanley, 16,000 alternations, 


One 15¢ K aw. Ft. Wayne, 1.000 volts, 16,000 
alternations, with exciter and instru- 


ments, 
Two 60 K. W. Slattery, 1,000 volts, 16,000 al- 


ternations, very cheap. 
One 2,000 light Slattery, very cheap. 


DIRECT CURRENT DYNAMOS 
(110 volts). 


One 650 amp. Western Electric. 

Two 400 amp. Westinghouse, 480 R. P. 
compound wo nd. 

One 37 K. W. Westinghouse. compound 
wound. 

One 22% K. W. multipolar Westinghouse, 
compound wound, slow speed, prac- 
tically new. 


Two100K W, Edison bipolar. 
Two 69K, W, Edison tipolar, 
Two 45K. W. Edison bipolar. 
Two 30K. W. Edison bipolar. 
Two 25K. W. Edison bipolar. 
Two 20K. W. Edison bipolar. 


FACTORY AND REPAIR SHOPS: 


35-37, N. J. R.R. Avenue, - 


NEWARK, N. J. 


Two 15K. W. Edison bipolar. 

Two 10K. W. Edison bipolar. 

One 7% H. P. Eddy 

One 300 light horisontal type Westing- 
house, 

One 90 amp, Letter type compound wound 
Westinghouse. 

One 65 amp. Perret. 

One 18% . W. 220 volt Card. 

One 220 light 220 volt Electro-Dynamic 

One 250 light 220 volt Electro Dynamic. 


ARC DYNAMOS. 


Two 80 light Standard, 2,000 C. P. 

One 7% light Ft. Wavne, 1,200 C, P. 

One 75 light T.-H., 1,200 C. P. 

Two 65 light Brush No. 8, 2,000 C. P. 

Two 60 light Ft. Wayne. 2,000 C. P. 

Two 50 light T.-H, M. D., 2,000 C. P., ring 
armature, 

Two 50 light T -H. L. D., 1,200 C. P. 


Two 50 light 2,000 C, P. Brush, brand new. 
Two 45 light 1,200 C. > Bum Es 
Two 45 light 1,200 C. P. Brush 
Two 30 light 2000 C. P. T.-H. 
Two 30 light 2000 C. P. Brush 
One 30 light 1,200 C. P. Brush. 
Two 25 light 2,000 C. P. T.-H. 
One 20 light 2,000 C, P. Brush. 


ARC LAMPS. 


We have on hand a large stock of T.-H. 
and Brush, double and single, 2,000 and 
1,200 C. P., and would particularly mention 
some of the present type No, 31 Brush that 
are as good as new, 


STATIONARY MOTORS. 


One 50K. W. D50 T.-H. 
One 25 H.-P. 4 pole 500 vo't Eddy. 
One 15 H.-P. 4 pole 500 volt Eddy, 
One 15 H.-P. bipolar 500 volt Eddy. 
fa 10 H. P. 500 volt Kddy. 

Two 7% H.-P 4 pole 500 volt Eddy. 
Two 5 H.-P. 500 volt Eddy. 
Teo 3H -P. 500 volt Eddy. 
One 1 H.-P. 506 volt Eddy. 
One 10 H.-P. 6 pole 500 vo.t Perret. 


Three 7 H.-P. 6 pole 500 volt Perret. 
Three 5 H.-P, 6 pole 500 volt Perret, 
One 2% H.-P. 6 pole 500 volt Perret. 


One 1 H, re. 6 pole 500 volt Perret. 


One 20 H.-P. 4 pole 500 volt Perret. 
One 10 H, -P. 500 volt Westinghouse. 
One 6 H.-P, 500 volt Mather, 

One 5 H.-P. 500 volt Connecticut. 
Two 1 H.-P. 500 volt Lundell. 


One 7% H.-P. 500 volt Holtzer-Cabot. 
5 H.-P. 500 volt Holtzer-Cabot. 
2% 7: -P. 500 volt Holtzer-Cabot. 


One 18% W. 220 volt Card. 
Two 10 H.-P. 220 volt Electro-Dynamic. 
One S H.-P. 220 volt 6 pole Perret, 


One 12 H.-P. 220 volt C & C 
bees H.-P. 220 volt Jenny. 
One 8 H.-P. 220 volt Sprague. 
One % H.. P, 220 volt Eddy. 

A number of others of smaller size, 110 

volts 
TRANSFORMERS. 

We have on hand a large stock of Stanley 
and T.-H. type F converters, 1,000 volts 
primary, 50 or 100 secondary, which we are 
selling at a very reasonable price. They 
are practically new, and were replaced im- 
mediately after being purchased for the 
reason that it was necessary to adopt 2,000 
volts. They have all been put through the 
factory. 





Write for our List of these 
Transformers. 





Every machine guaranteed to be in abso- 
lutely first-class condition. 

If you need anything that is not on this 
list write to us anyway, as we can almost 
certainly secure it for you. 


ENGINES. 
Two 11x19x15 tandem compound McIntosh 
& Seymour, brand new. 
One straight line 11x16. 
Two 12x12 Armington & Sims 


MAC GOVERN & CO. 


141 Broadway, New York. 


REPAIR DEPARTMENT 


Besides being the LARGEST DEALERS in ELECTRICAL MACHINERY IN 
THE WORLD, we now also have the 


LARGEST AND MOST COMPLETE REPAIR 


SHOPS IN 


AMERICA 


For the Repair of Hilectrical Machinery 


MODERN METHODS 
BEST MATERIAL 
SUPERIOR WORKMANSHIP 
PROMPTNESS 


CHAS. £. GREGORY COMP 


58-60-62 South Clinton Street, CHICAGO 


Bi ack eee a at oe 


ARMATURES 
COMMUTATORS 
FIELDS 
TRANSFORMERS 
ARC LAMPS 
RECONSTRUCTION 


Write us for Prices.... 
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BARCAINS IN DYNAMOS AND ENCINES. 


Direct Current D 
1,610 and 2,500 l' ght capacity. 

Alternating Current Dynamos 
capaciti 


Arc Dynamos, 20, 24, 30, 40, 50 and 60 light, both 1,200 and 2,000 c. p. 


This apparatus has been removed from our own Central Stations to make room for larger units, 


amos of 850, 700, 725, 800, 810, 900, 1,075, 1,350, 


Engines: 50, 75, 85, 100, 115, 


125, o 175 and 200 H. P. 


Boilers : 100, 250, 375, and 500 H. 


"al 750, 900, 1,300, and 2,000 light 
Pumps: All sizes. 


We there 


and can guarantee it to be in thoroughly good operative condition. 


OMICAGO HDISON COMPANY. 189 Adams St... Chicago. 


SRSSSSSSSSSSSKKKESSSSASSESSRSSSEEREREKETSSREEKESRRASREKESREKRERASTRERARREKASKSRSHSRSRSRSSSSSSSRE SEES RREESEEEEEH BEEP VET VERE CREE ERE RRR ERR RRR EERE 


l 


MAXIMILIAN KAHN, 52 





INCAN DESCENT 


LAM Es 


In lots of 1500 or more. 


Lots (300) 12 cts. 
Colored and Frosted specially low price. 


THESE LAMPS ARE GUARANTEED NEW AND STANDARD, 


LU 


BROADWAY, NEW YORK. 


Machinery, BOU 


Heaters: 150, 1,000, and 2,000 H. P. 


Write us for particulars and prices. 


fore know its history 








sauecdenedesooeoecceeseteuenesescee: 


SECOND-HAND ENGINES FOR SALE CHEAP 


: ee the AMERICAN ENGINE CO., builders of the American-Ball Engines and Electrical 


ND BROOK, N. J. 


Repair Shops. 


Commutators 
Made and 
Refilled. 


Armature. 
Winding for 
Any System. 


Chicago Armature 
Company, 
{4-16 N. Canal Street, - CHICAGO. 


DYNAMOS, MOTORS AND ENGINES. 


9-30 Lt., $150. 





Ane 8 Lt.; 10 Lt.; 20 Lt.; 
8-50 Lt. Lamps, $5. 
INC.—25 Lt.; 40 Lt.; 75 Lt.; 90 Lt.; 150 Lt.; 
10-300 Lt t.; 350 ‘Lt.; 2-500 Lt.;’ 600 Lt.; 
$250 ; 8-800 Lt.; 900 Lt., $500. 
MOTORS-—110, 220, 500 volts; H. P., 1, 2 
3, 5, 10, 20. Slow Speed’ Fans and 
entilators. 
ENGINES ~— 40, 45, 60, 75, 90 H. P. 
REPAIRING—Heavy work a specialty. 
Factory open day, night and Sunday. 


Send usa moor apyoe of anything you 
desire to buy or sell. 


CHESLEY ELECTRIC COMPANY, 
Havemeyer Bidg., New York. 


Telephones : New York, Hoboken, Jersey City. 


‘THE BRADFORD BELTING COMPANY 


Address Dept.E, CINCINNATI, OHIO. 


‘Monarch’ & “Bradford Dynamo" 
Rivetiess Leather Belting. 


SPECIAL ATTENTION GIVEN TO BELTS FOR ELECTRICAL PLANTS. 
——ALSO—— 


MONARCH INSULATING PAINT, 


ABSOLUTELY UNEQUALLED as an Insulating and Preservative Paint. 


Veveveveveve 





© 
One-half a million ‘people will visit the Twentieth 
Triennial Exhibition of the Massachusetts Charitable 
Mechanics’ Association, October and November, 1898. 
Electricians and Manufacturers of Electrical 
Apparatus who wish to avail themselves of this 
opportunity should send for prospectus, rules and 
conditions and application form for space. Entrance 
fee for electrical exhibits only Five Dollars. No 
charge for space or power. All machinery electric- 
ally driven. Plans and full particulars on application 


to HENRY D. DUPEE, Secretary, Executive Com- 
mittee, Mechanics’ Building, Boston, Mass. 





WANTED. 


A MANUFACTURER 


= who for one-half interest will manufacture 
sa small brass or aluminum electrical 
s article fully patented which should not 
= cost more than 50 cents to make and would 
ssell for $2.50. There are 400,000 possible 
"users who would each be benefited by this 
sarticle. Only manufacturer with ample 
= facilities need apply. Address 


wy”? P. O. B. 2283, N.Y. 


A Staion hese 


with small amount of money can 
; secure controlling interest and 
management of payimg central] : 
: station in prosperous Vermont city- 
' Terms part cash, balance long ; 
: time mortgage. Low price. A : 
: splendid opportunity for the right : 
: man to get profitable business. 


a 
- 
oe 


: For particulars address ‘‘ VERMONT,” : 
‘ care The Electrical World, 620 Atlantic : 
: avenue, Boston. ‘ 


“EXCHANGE. 


Will give a 1000-light T.-H. Alternator, 
=good running order, for 500 or 600-light 
= alternator, self-oiling bearing, etc, 

=» FOR SALE—60 h.-p. Westinghouse 
= Standard Engine. $75.00. Will take Duplex 
= Boiler Feed Pump in payment. Address 


PONGUODUSSHSCREDUUREEOSOSUESEEECOUCESCUCUCUSUESUECEOCUUSESUCUCEORSRECUSEESSRSEASOEEGGREESSSSHSHSSEGSRBORSEESOERSESEEESI a **SOUTHERN,’’ care The Electrical World, 





RECEPTACLE ana 


or CHAS. D, SHAIN, 186 Liberty Street, N. Y. 


OOO 
SRETCRCRERECREREERRERCEEERERERERRRERREERRSERERERHEERREREREEHER Eee ee eee 


- RELIABLE... 





302 DEARBORN STREET, CHICAGO. 





Have you seen ' 
ST, AOHMENT the new styl ‘Rlectrical Repairing 
WALLOR FLOOR. hections? AND 
Send for Prices. ls SECOND-HAND MACHINERY. 
WM. T. PRINGLE & CO., 707°? Pxiiaactpnia. ; E SCHUREMAN & HAYDEN, 


Dynamos Fok LIGHTING AND PLATING. 


12 
20 


50 
70 
100 
200 


A. 





Yh. p., $20.53 h. p., $28. 1h. p., $40. 2h. p., $60. 


61463 N. Ashiand Ave., ~ 


Lights, - - $30.00 


- ° - - 50.00 . instruments, 1000 volts. 
s&s ° - é 80.00 § One 600-light U nited States Dynamo, 110 volts. 
“ ‘ os 95.00 a Two 350-light Richter Dynamos (bi-polar), 110 volts. 
“ = 135.00 One 225- light Waddell-Entz Dynamo (multipolar), 
= E : . . 110 volts, 12-kw. 
“ - « - - 250.00 @ One 200-light Richter Dynamo (bi-polar), compound, 
110 volts. 
MOTORS. s One 200-light Quaker City Dynamo (bi-polar), com- 
+. pound, I10 volts. 


S ae One 100-light Consclidated Dynamo, 110 volts. 


D. NOTT & Ill. [FRANK TOOMEY, (29- 131 N. 


= One Westinghouse 4o-arc-light Alternating Dynamo, 


= New York. 
STORAGE BATTERIES 


RENTED, RECHARGED, REPAIRED, 


STORED ELECTRIC POWER SUPPLIED. 
Po 


rtable Electric Lanterns, | Yacht Lighting 
a specialty. 


Carriage Lamps. 


: The Storage Battery Supply Company 


= 239 East 27th Street, New York. 


‘Bargains in New and Second-Hand Dynamos. 


= Two Fort Wayne Dynamos, 32%-kw, complete with Two 35-arc-light American-Wood Dynamos, self- 


regulators, 2000-cp. 

One 20-arc-light American-Wood Dynamo, hand 
regulator. 

One 25-hp C & C Motor, 220 volts, A No. 1 condition. 

One 10-hp Eddy Motor, 220 volts. 

One 6-hp Edison Motor, 220 volts. 

Large stock of small Motors and Dynamos. 

Large stock of Automatic Engines, Kall, Ames 
Armington & Simms and Corliss Engines up to 
sepne. Also Boilers, Pumps and General Sup 


Third Street, PHILADELPHIA. 
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(Send for the Electrical Bulletin.) 


SPECIAL ANNOUNCEMENT ! 


We have made arrangements with one 
of the leading manufacturers of Incan- 
descent Lamps to make for us a ey 
high-grade lamp, which we guarantee 
equal to all and superior to the majority 
ot so-called ** Trust” lamps now on the 


6, 8, 10, 16 and 20C. P. Lamps, 


15c. each. 


WE GUARANTEE THESE LAMPS. 
Refilled Lamps.............. 


LONG-BURNING 
ARC LAMPS. 


We have taken the agency for ** The 
Midget Upton” Arc Lamp, and 
are prepared to make prompt shi 
from Cc Seago stock. Send for ca’ 


TRANSFORMERS. 

A lot of T.-H. 25 Light, 40 Light 
and 75 Light. 

T.-H. Type 4 E,” 1040 volts to 
52 and 104 volts. 

For 30 days at 30 cents per 
Light. 

ll guaranteed. 

included. 

All other standard makes in 
stock. 





Fuse boxes 


....18¢. each. 


market. To thoroughly introduce the 
* EE” Lam sone wien ,for a period of 60 | 
days, name the following prices : 





= ELECTRICAL EXCHANGE, | 


166-174 South Clinton St., Chicago. 
Long Distance Telephone, 744 Express. | 


| Houston, 


FoR IL HOTRICAL BARGAINS 


THE ELECTRICAL EXCHANGE 


166-174 SOUTH CLINTON STREET, CHICAGO. 





ELECTRICAL 









EVERYTHING 
ELECTRICAL! 






APPARATUS. 





Are Dynamos. 


Wood, Western Electric, T.-H., 
Brush, Excelsior, and all standard | 
makes. All sizes, from 10 Light | 
to 125 Light. 


Alternating Generators. 


Westinghouse, Thomson- 
Warren, Ft. Wayne, 
National, and all standard makes. 


Direct Current Generators. 
110, 220 and 500 volt. 


Edison, General Electric, West- 
ern Electric, T.-H., Eddy,Crocker- | 


Wheeler, C & C, Triumph, and} 
| all standard makes. 


Sizes, 10) 





Light to 2500 Light. 


MOTORS. 


All standard makes. 
¥% H. P. to 500 H. P. 
Nearly 1000 machines for sale. 


Arc Lamps. 


T.-H., Wood, Excelsior, Stand- 
ard, Brush, Western high-tension 
series lamps. Bergman, Water- 
house-Gamble, Ward-Knight In- 


| Siaés, 800 Light to 8000 Light, | “descent Arc Lampe. 
ment | 
ogue, | 


A copy of latest edition of 7he 
Electrical Bulletin has just been 


| mailed to all central stations and 


contractors whose address we have 
been able to secure. If you have 


/not received a copy notify us at 


once. This contains the largest 
and best list of electrical machinery 
and electrical bargains ever of- 
fered. 


REPAIR DEPARTMENT. 


Our facilities for electrical re + @ ~ work are 
unequaled. Modern tools an 

Highest grade material and wor 
Armatures, Commutators, 
formers—any system. Extra Armatures car- 
ried in stock and loaned 
out charge. 


pliances. 
anship. 
Fields, Trans- 
our customers with- 
Give Us a Trial. 


SUCRE CRERHSCCCR RCC CT ERR CCCCR OSCE R CCRC CHECCCRESCERSE ECE SEEUCRSCE CERT ESSCTESSESEESE SECS ES CUHEEECCES SC RCRTEREEEEEEESHSEESHHEEEEGREEEEEE BEES 


FOR SALE—One 30 It. Thomson-Hous : 
ton Arc Dynamo; two 60-k. w. Edison. : 
110 volt ; 5-h. p. Edd , 220 volt ; 800-It. United s 
States; 60-k. w. nited States, 220 volt. 
THOMAS YEARSLEY, 158 N. 3d Street, : 
Philadelphia, Pa. 

eee eeeeeReeeeeeeeeneeceseseeeens 


OPPORTUNITY, 2" 


sey is offered to a thoroughly = 
eae electrician who is desirous of be-= 


itable basis. 
The control can be obtained of. a superior = ® 

article which has universal application tos > 

meet every possible demand for insulation 
Correspondence solicited. Address P. Oo: : 

Box 800, Baltimore, Md. 

PERCE CERCE ESTEE TTT CE SCRE E EER EERE ERE Eee 


FOR SALE. 


Twenty-nine Westinghouse transformers, 
capacity 250 16c lamps; voltage, 104 volts; 
cycles, 120; alternation, 16,000. Can be di- 
vided into halves. 

ADDRESS 


Tennessee Centennial Exposition, 


NASHVILLE, TENN. 


Second-hand Machinery. 


One 45olt. Climax dynamo; complete, - 

One 16-It. arc dynamo and lamps;complete, - 2 

One 600-It. Elliott-Lincoln; 110 volt, - 350.00 . 
One 50-H.- P. soo volt motor; complete, - - - 350.00 § 


One §-hp, 220-volt T.-H. motor; complete; as 
gvodas new, - - - ----+--.- = 

One es: dynamo and rheostat, - - : - 

1000 Shelby lamps; new; each, - - - - - - 1658 


Send for complete list, 
business is the building of new machines. 5 > 
Write for catalogue and discount. 


Special Bargains in pore 


One 65 K. W. Standard Alternator with exciter, $400 § 
One A.30 T.-H. Alternator, iron clad, selt oiling, $350 = 
One A.70 T.-H. Alternator, ‘ 650 S 
One 45 K, W. 500 Volt Standard M. P. type C.P.W. 450 
One G, E, class 4-30-1000, 120 volt, new 
Two 600 signe ie i vole E oe hea namos, each, 
Four 380K /H. 1. 125 volts. C.P.W. each, 
Twol5 K.W. Te volt Edison Central Station 
Dynamos each....... - 
Ten 80 light, 110 volt, iron clad. brand new, “self 
oiling, modern, Bethea mee. wee 


Engines, simple and compound, Paces 4 to 500 HP., 
every machine guaranteed. Get my prices for what 
you may wish to ony or sell. 

ILLIAM WRIGHT, 
939 Monadnock Block, ‘Chicago. 


Our principal . 


one 


: 


Translated from the French Edition by R. C. Duncan. 
American additions as follows: A Chapter on Hysteresis, by: 
=Charles Proteus Steinmetz; A Chapter on Impedance, by A. E. = 
(oeseeeseestaatateateaenestesseagaegaes Kennelly ; A Chapter on Units, by Dr. Cary T. Hutchinson. 


so: THE W. J. JOHNSTON CO., Publishers, 


9 Murray Street, New York. 


ie one SCRE CSTCSKESERSSKERTCCECETERKEREESERE TEETER RC RREREE ERR eee eee 


Send US the burned-out 


No matter how black and 
ugly they look, we will make them 
as clear as crystal; 
ment and return to you with a long 


lease of life and efficiency. 
Write us for Prices. 


Dynamos, Motors, Transformers, Telephones and | = New Lamps (110 volt), 
Electrical Apparatus of every kind. 


The Cross Electrical Company, 


411 Main St., BUFFALO, N. Y. 





lamps. 








ARMATURES, COMMUTATORS, TRANSFORMERS, FIELDS. 


REWwIN DIN CG 


New and Second-hand DYNAMOS and MOTORS. 
FIRST-CLASS WORK ON SHORT NOTICE. : 


CASS & AARON, 141 8. Clinton Street, Chicago, Ill. 


coming permanently established on a prof. - COUCUCDOUOROCOSDODEDOUCOOSDCOSOROROROREGCRRCSRGDGORCSESORRCRSORCRC0R8 


Electricity and Magnetism. 


By Pros. Eric Gerard, Director of VInstitut Electro-technique 
Montefiore, University of Liege, Belgium. 








renew the fila- 


h.- 


Valuable foreign patents. 
had four years’ practical tests in the 
United States. 


631 G Street, 


GLASS = 


Get our catalogue and prices. 


Shades and Chimneys for Welsbach a: 


FOR SALE. 


Have 


Address, 
“ PATENTS,” 


Care The Electrical World, 620 Atlantic 
Ave., Boston, Mass. 
SUCCESSES ERSCESEREEEREREEeeeeeeee 


FOR SALE. 


Eddy 1 horse power, 500 volt motor; fire- 
proof box; fine condition; $50. 


W. S. MacLEOD, 
WASHINGTON, 


wr 
Shades, 


We Undersell the Importers. 


The Pittsburg Glass Company, 


ALLEGHENY, PA. 


EFOR. SALE 


AT A BARGAIN. 


Edison Electric System 


AT COOPERSTOWN, N. Y. 


A complete Edison System for Village 
Lighting, comprising McIntosh & Seymour 
150 h.-p 
-p.; two 450 It. 8-wire Dynamos; 
stats, Lightning a 3-wire Meters, 


Engine; Stearns Steel Boiler, 150 
Rheo- 


Belts, Tools, etc. 


= Water having been substituted for steam, 
= it is necessary to dispose of the above, The 
= woos or any pertion of the system, will be 

= sol 


The Engine and Boiler were new 
The undersigned solicits 


= three years ago. 
j = correspondence from parties interested. 


O. R. BUTLER, Treasurer. 


Tart 7 aes Daa "a ae 
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* 
f 
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Washburn & Moen Mfg.Co. DON’T YOU 


Bare and Insulated buy any cedar poles until you 


ELECTRICAL WIRES KNOW 


Of Every Description. what we can quote you. Why do you not ask 


Te . , for our dank Gal ay you. 
THE “CHICAGO” RAIL BOND. P pay y 


Genera! Orices, WORCESTER Mass. iT#*©WALENTINE-CLARK CO. cuicaco. 








CREOSOTED “== Pores 
For prices and particulars address 


Fernandina Oil & Creosote Works, 
FERNANDINA, FLA. 


WHITE CEDAR POLES 


Write us for Delivered Prices when in the market—We are headquarters. 


LINDSLEY BROS., Menominee, Mich. 


Cedar Railway, Telephone, 
Telegraph and Electric Light. 
Pine painted cross arms and Oak pins. Get our prices for delivery 
at any destination. Six sorting yards, our Monroe yard being most 
— and Eastern in. Michigan. Our card: Ar poles and good 
espare™ W. C. STERLING & SON, mowzoz, utcz. 
XA NN LEANN ASNT 


Telegraph 5 POLES Railroad Ties, 
and Z Piling and Domestic 
Telephone = Hard Wood Lumber. 


JOHN McLAUGHLIN, Cumberland Hill, R. I. 


POLES “S, TIES 


AND STEAM. 
D. W. PHELAN, 280 Broadway, New York. 


Werehouses and Offices : 


NEW YORK, CHICAGO. SAN FRANCISCO. ‘ 
PHILADELPHIA, PITTSBURG. BOSTON. 


Mast Arm sndbemniens 


can trim 


With AUTOMATIC z twice the 


aumber of 

CUT-OUT. lamps in tl 
same time 
than with any 
other mast 
arm, 


Prices on 
applcatien. 


For Iron or Wood Poles. 


Simple Construction, 
Easy of Operation. 
Positive Action. 


Electric Railway Equipment Co., Manufacturers, 


° 431 and 433 East Front St., CINCINNATI, O. 


CHICAGO: W. R, Mason, 1202 Fisher Bldg. 

SPOKANE: Eleazar Darrow, 14-17 Temple Court. 

NEW YORK: Elmer P. Morris, 15 Cortiandt Street. 
NEW ORLEANS: Stearns & Gray, 404 Carondelet Street. 


If You Want a High Resistance 
in a Limited Space Use 


BOKER'S “SUPERIOR WIRE” 


Three times the resistance of German silver; suitable for resistance in arc lamps 
rheostats, etc, 
For instruments of electrical measurement use 


BOKER’S ‘‘I-a |-a WIRE.” 


Increase of resistance for each de ree of centigrade .000005 ; 1 2-3 times the resistance of 
German silver. We can furnish both grades in wire, sheets or ribbon, 


PURE MALLEABLE NICKEL °:7%..... 
HERMANN BOKER & C0., 101-103 Duane st., wv. 
In Writing to Advertisers Subscribers will confer a favor on us 


Per MOTE TT the Maautneturere, : and also on the advertisers by mentioning that they saw the adver- 
Westfaelisches Nickelwalzwerk, Schwerte. Germany. =tisement in THE ELECTRICAL WORLD. 


(RC RRR RETR C CRPPH RATT TARR R RETR R RRR RRR RRR RR RRR RRR RRR RRR 
Yo a9 ° O08 eo ie ° . © > Pe ve a? < i, Ae s 
«2 ~ ; - «=~ > @ = De @,> 2.2 Sp > oo, al e <' 
. AI Ye >. Oe ee wm he Oe e a ‘* On’ “Or OD <n 4e 


ed to any address in the= . ~ 
world, POSTAGE PRE = T. H. Brady, New Britain, Conn., U.S. A. 


PAID, on receipt of price. s Manufacturer of 
© hile MAST ARMS, POLE and SWING- 
’ ING ee ee eee 
Tho W. J, JOMNSTON 00.,2 $22 Gar soesterter Coonres 
9 MURRAY STREET, NEW YORK. & Catalogue and Prices furnished on application. 
PRE RR RE RERRRRE RR RRERRERE RE REE RE REE EERE ERE RRR R ERE RRR RRR ERE RRR E RRR EE RRR EE S| 


ROKS on electrical subjects ry The BRADY MAST ARMS. 


Alternating Electric Currents. Etlementar hg Filect VO- Technical Serves 2 Electric Incandescent Lighting. 
Electric Heating. Electric Motor. 
Electromagnetism. BY Electric Street Railways. 


Electricity in Electro-Therapeutics. Electric Telephony. 
Electric Arc Lighting. EpwIN J. Houston, Ph.D., and A.E. KENNELLY, Sc. D. Electric Faacmk>. 


Students of Elementary Electricity, 


And those interested in the subject from a financial or other indirect connection, as well as electricians desiring information in other branches 
than their own will find in these works precise and authoritative statements concerning the several branches of applied electrical science of 
which the separate volumes treat. The reputation of the authors and their recognized abilities as writers, are a sufficient guarantee for the 
accuracy and reliability of the statements contained. The entire issue, though published in a series of ten vobumes, is nevertheless so prepared 
that each book is complete in itself and can be understood independently of the others. The volumes are profusely illustrated, printed on 
a superior quality of paper, and handsomely bound in covers of a special design. Cloth. Pree per volume, $1.00. 


Copies of these or of any electrical book published will be sent by mail, POSTAGE PREPAID, to any address in the werld en receipt of price. 
THE W. J. JOHNSTON COMPANY, Publishers, 9 Murray St., NEW YORK. 


et re ee —_— re ah e * Fert Fe, ee -~.6 »~jJ_¢ Pe - li <n? Ora) a ry ry e 
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The Electrical World’s 


CONSULTING ENGINEERS. 


NTHONY, PROF. WILLIAM A., 
Consulting Electrical Engineer and Electrical Expert, 
FULTON BANK BUILDING, NEW YORK. 


WILLIAM H. BRYAN, M. E. 
RYAN & HUMPHREY, H. H. WOMPHREY M. S. . 


Mechanical and Electrical Engineers. 
Consultations, Reports, Estimates, Plans, Specifications, Superintendence, 
Tests, Purchasing. Designs of Central Stations a Specialty. 
ROOMS H, I, & J, TURNER BUILDING, ST. LOUIS. 


URKE, JAMES, 


Consulting Electrical Engineer, 


TELEPHONE 2059 CORTLANDT, 150, NASSAU STREET, NEW YORK. 
SEGRE ESSERSSERERREECRE ERR RE REECE ERE EERE RRR RRR eee ee 


a & KENNELLY, Epwin J. Houston, Ph. D. 


NNELLY, Sc. D 
Electrical Experts and Consulting Electrical Engineers 


Estimates, Plans, Svecifications, Supervision and Reports, Opinions, Measurements, 
and Tests. Patents, Interferences, and Infringements. 
OFFICES, CROZER BUILDING, PHILADELPHIA, PA. 

Laboratory, N. 4ist St., Philadelphia. Long Distance Telephone, 1-27-12 Philadelphia. 


oe & BADT, F. B Bapt, R. E.. M. E., KE. E. 


E. A. MEYSENBURG. 
WM. GOLTZ, E. E, 
Engineers, 


SUITE 1504 MONADNOCK BLOCK, CHICAGO, ILL. 
SRECCESSESRERCSEKSEETTERTERRERE ESSERE RETR 
EID, THORBURN, 
Consulting Electrical Engineer. 


Direct Current Dynamos and Motors, Alternators, Transformers, Rotary Converters, 
Synchronous ae Motors and Induction Motors — and performance 
guaranteed. Light and Power Plants designed and supervised, 


Telephone, No. 2708 Cordt. 120 Liberty Street, N. Y. City. 


ARGENT & LUNDY, aD. LOSEN, 
ENGINEERS. MARTIN J. INSULL. 
13 and 15 Monadnock Block, CHICAQO, ILL. 
BESECERERRERERERERERETSERERSRRRERESRERRERRRERRERREREREERREEEE EERE e 
COTT, SEATON M., M. Am. Soc. M.E., 
S Consulting Mechanical Engineer, 


Designer of Central Stations, and Supervisien, 


FREDERICK SARGENT 


123 Liberty Street, New York.: 


Directory of Engineers. 


gre TOWNSEND, 


Consulting Electrical and Mechanical Engineer, 
ROOM 455 BOWLING GREEN BLDG., NEW YORK. 


CONTRACTING ENGINEERS. 


ADAWAY, W.S., JR., Electric Heating Engineer. 


Apparatus designed and constructed for special applications of electric 
heating. Electric Furnaces for muffle and crucible work and electro- 
metallurgical purposes, 107 Liberty Street, New York. 


— & REGISTER, 
General Contractors. 


1414 SO. PENN SQUARE, PHILADELPHIA, PA, 
Electric Street Railways a Specialty. 


ee ee FRED’K, 
Consulting and Contracting Electrical Engineer. 


5 ee ace Storage Battery Plants for Lighting, Power and Signaling’ (Municipal 
=STORA Fire Alarm, etc.) Storage Battery Equipments for Launches, Yachts, 
= BATTERY ) etc. Storage Battery Accessories and Controlling Devices. Designing. 


= WORK. Examinations, Tests, Reports. 44 PINE STREET, NEW YORK. 


METHURST & ALLEN, W. A. SMETHURST. 
Electrical Engineers and Contractors, ®°DN®* 0 ALLEN: 


1222 and 1223 STEPHEN GIRARD BUILDING, PHILADELPHIA, PA. Long Distance Telephone, 3898. 
= Complete Electric Light and Power Installations. Electric Railway Work a Specialty, 
= 


LABOR SAVING os 
: PUNCHING anp 


$ SHEARING MACHINERY 


OF ALL KINDS 
DESIGNED AND MANUFACTURED BY 


THE LONG & ALLSTATTER CO., 


HAMILTON, OHIO. 





(1) 





ELECTRODYNAMIC MACHINERY, 


EDWIN J. HO 


USTON, Ph. D., 


AND 


A. E. KENN 


BELLY, Be. LD. 


Cloth, 322 Pages, 232 Illustrations. Price, $2.50. 





This book approaches the subject on which it treats, not from the mathematical standpoint, but from an engineer- 
ing standpoint, and especially from such an engineering standpoint as would arise in actual working of the apparatus. 





THE W. J. JOHNSTON COMPANY, PUBLISHERS, 9 MURRAY STREET, NEW YORK. 
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Magneto Bells 
and Receivers. 


TELEPHONE 


A Telephone Exchange with the finest 
Switchboard in the world would be a fail- 
ure with poor equipments at the sub- 
scriber’s end. , 

Insist upon having the 


Williams-Abbott 
Magneto Bell. 


Perfect electrically and mechanically, A 
guarantee with every one. Will outlive 
two of the ordinary kind. Get our prices 
and examine the Bell before closing 
contracts. . ; 

Also high-grade Receivers at special prices 
in large lots. 


PATENTS BOUGHT ORMANUFACTURED 
ON ROYALTIES. 


Correspondence solicited. 


THE WILLIAMS-ABBOTT 
ELECTRIC Co., 


CLEVELAND, OHIO, U.S. A. 





THE 


AMERICAN 
BELL TELEPHONE 
) COMPANY, 


[ 125 MILK STREET, BOSTON, MASS. 


This company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17,1891, for a combined tele- 


Standard Telephone 
and Electric Co., 


MADISON, WIS. 





= There is but one Standard in tele- 
: phones, as in everythingelse. Whena man § 
= offers to sell you telephones ‘‘as good as the #- 
: Standard” for a dollar or two less, ask him ii 


= to sell you gold dollars for seventy-five cents. 





Send for Our New Catalogue. 
-..-Complete and up to date. 





the Partz patented { ANE 37,266 
Acid Gravity Battery 


Awarded Diploma and Medal at Columbian World’s Fair 


Kor All 
Open Circuit 
WV ork. 


For Heavy Electric Bell Work, Annunciators, Open 
Circuit Electric Signals, Electric Clocks, Watchman's 
Clocks, Leng Distance and Continuously Used Tele- 
phones, it has no equal. 


PARTZ : 
SULPHO-CHROMIC 
SALT 


affords the best, cleanest 
and most convenient 
method of making elec- 
tropoion fluid for 
medical batteries,: 
; Grenet cells, Bun- 
sen batteries for 
lecture tables, ex- 
perimental work, 
etc., and motor bat- 
teries. 













Be ra 
cy Gad : 


Jar 6in. x 8 in. 


PRICE 
E. M. F. 1.9 to 2 Volts. 
Current on short circuit 1 to 2 amperes, PER 2 LB. JAR, 
PRICE, $1.50 PER CELL. $0.75. 


eoeoe-naunmeaninanessnininna 


2-7 EERE eernmeeee 


graph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 


SEND FOR CATALOGUE. Pires 


tHe &. S. WHITE 
DENTAL MFC. CO., 


: Chestnut St., cor. Twelfth, PHILADELPHIA, PA. 
[PREC ERERERERER ERECT CERES ECE CETTE EKER RETR EERE RTRs 


COSMO Neo. 1. HARMONIC No. 1. 





= Chicago. 

s Brooklyn. 

& Rochester. 

= Atlanta. 

s Berlin, Germany. 


Never heard of it! Of course you didn’t! 


Why, it’s a new invention in telephones! 
Who ever heard of a telephone without a 


I just told you it was something entirely new! 


dynamo? Write for particulars. 
It is the most serviceable, the most durable and the best telephone now in the market. 


New method of signaling, which eliminates the dynamo, reduces the cost of our tele- 
phones to one-half of that of other companies. With this new method we use harmonic 
signals, or, when desired, polarized ringer and bells. This company owns and controls all 
patents covering this new and improved system of telephoning. 

We solicit correspondence with all parties contemplating the use of a telephone either for 
exchange or private lines. 


Cosmo-Electric Co., 


30 West Randolph St., Mfg. Building, 
CHICAGO. 








For Exchange or Private Lines, 
Distance, 


for 100 miles in 
Good for any Cirenit, 
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KEYSTONE oistance TELEPHONES. 


KEYSTONE TELEPHONE CoO., 666 Old Avenue, PITTSBURG, PENNA, U. 8. A. 


aE we be Our Intercommunicating — 
aww. TELEPHONE SYSTEMS $ isan Sei ceet ce 


Telephones, Switch- s S tive bent of talperes 
boards,’ Magnsto Bells, & are the most compact, complete $# A trial will convince 





etc. Over 15 years ms Pan ah 8 anyone of their superior- 
practical experience in ‘ ity oneither short orlon 
the service with the li- § and perfect made. pAS work. : s 


censees of the American s 
Bell Telephone Co., a& 
sufficient guarantee of» 
the safety and efficiency 8 . 
of our apparatus. 


: k 
We manufacture over twenty CE e- 
‘ ‘ Je = well at first, but to pro- 
styles and combinations, suitable @ Sduce one that will con- 
= tinueto meetevery proper 


for every condition of work. ® demand is quite another 
: : § problem. 
Hundreds of instruments in daily use. The ORATOR will. 
Send for our New —— Catalogue. 






of our telephones are . 
equipped with a Solid § 
Back Transmitter, iden- > 
tical in principle withs 
that utilized by the§ 
American Bell ‘ele-» 
phnoe Co. for transmit- # 
ting articulation a dis- 


Manufactured by 





tance of 2,000 miles. : : THE 
send for prices 7% PLUMMER, HAM & RICHARDSON, “° °'Worcesrer, mass, Rawson Electric Ca, — 


this paper. 
(RESETS ERR ERE ERE RRERESERRR EERE RRR EER eee 


Telephone Switchboards 


recourse MLE neto Bells. “we.” 
UTICA FIRE ALARM TELEGRAPH CO.. Utica, N. Y. 


GENUINE ERICSSON 
SWEDISH COAL- 


SSC CCCRRTKE RR RER RRR RE TREK SR RH RCC TRE RHR R ER HH RRR ESHER RRR RRR Ree 
» M. MAYER MODEL AND MACHINE WORKS, 
79 Fifth Ave., Chicago, Il. E xtenelen Drop in Oak or 
TELEPHONE SWITCHBOARDS. 
Electrical Instruments, Electro-Medical Instruments. 
ee Mounted | in Sets of 5 or 10. 


@ 
m 
oO 


Inut Cabinet. 














Write for Catalog and 
Prices 








WHAT IS 


A Telephone Generator that can be operated by Primary 
=Batteries, Storage Batteries, ) 
:or any source of Electric * _ 
: Current. Na 

It is something we have allf 
wished for. 

Address, 


THE W. F. WARNER CO.. 


MUNCIE, IND. 


FEFHHFHP FHF FHF H+ Ft F+ FF +Ft+ FHF +++ Hts Hts oot es 
PUBLIC EXCHANGE 


TELEPHONES ¢ SWITCHBOARDS 


THAT NEVER FALL DOWN. 
GUARANTEED INDEFINITELY. NON-INFRINGING. 


Central Energy 
Telephone System 


A MARVELLOUS SUCCESS, 
THE SYSTEM OF THE FUTURE. 





pe Le 
AOIU STING, NO TROUBLE 


SVE COMPLETE LINE LONG 
DISTANCE VELEPHONES 


ZL R/CSSON TELEP/SIONE CO 
LAL A eae an a els 


SEFEFHFE4FEFEFF+F FFF FEF FE F4F FFF FF 444 FHF FF t+ Hote t toe 


Maryland Telephone Mig. Co. 


Nos. 11 & 13 E. Lee St., 
BALTIMORE, MD. 


Sole Manufacturers 
Brown 
Loud Speaking Transmitter, 
Minnis System of 
Telephones and Switchboards, 


Interior and Intercommunicating 
Sets of Newest Types. 
















The only manufacturers selling a 
complete line of public Exchange, 
Toll Line, Police, Fire Alarm, Street 
Railway and private plant equipment 
fully protected by patent. We re- 
spect all patent claims of others. 





OUR APPARATUS. ABSOLUTELY 
NON-INFRINGING. 


TT IES. 
28 Fastball aa ea 





Desk Telephone. 


The Stromberg Carlson Telephone Mfg. Co. 


ONLY INDEPENDENT MULTIPLE 





IRSRERSRERE RTS CCC RSE SR RRO RCE RRSRRERR CREE ROKER RRO R ORR ER RRR REO E Eee eee 
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FHFFF+F+ +++ +F+++ +++ FFF FFF FFF FFF HH t+ tt 4 Hoos 


Sales Office : SWITCHBOARD ON THE 
1 oe »N.Y. 
at aps ane oe ¥ MARKET. 72-82 W. Jackson Bivd., Chicago, Ill. 


2 
3 
. 
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: 
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THE SCHMIDT & BRUCKNER ELECTRIC CO. 


209 GREENWICH STREET, NEW YORK, 


MANUFACTURERS OF 


AMERICAN COAL GRAIN 
MICROPHONES 


(THE HIGHEST GRADE). 
INTERIOR AND LONG DISTANCE 
TELEPHONES. 


Workmanship superior to anv other. 
Efficiency unexcelled, All ins ruments 
sold undera guarantee. Unexceprional 
references furnished when desired. 

Watch this Space for New and 
Modern Devices. 


WRITE FOR PRICE LIST. 








Microphones 
sold 
separately. 
Can be 
used on 
any 
system. 


The Smallest Inter-som- 
municating Wall Set. 





Ss. 
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m= LOCKWOOD TRANSMITTER 


Is protected by Letters Patent No. 528,640 and No. 557,588, Issued 
Nov. 6th, 1894. and April 7th, 1896, respectively. 
The electrodes have @“ variable air space’ between them, and the adjustment is 
obtained by tension, instead of pressure. 
The Lockwood is posttively the only transmitter on the market having no contacl « 
between electrodes, consequently parties liable to infringement suits and promoters of § 


long-distance systems will find it to be the only telephone that will satisfy the fears : 
of their subscribers. The transmitter can be placed upon any instrument now in use s 

and an exchange of transmitters is easily effected. Address > 

- 

TEE LOckw oop : 

LONG DISTANCE TELEPHONE & TELEGRAPH COMPANY OF AMERICA, : 

JOSIAH TICE, Manager. No, 80 Albany St., NEW BRUNSWHO&,N. J .: 

[OCP RO CCRC CORT R CCT CUTE UTR T RTC R ETRE RETR UU C TERRE URE ET REO R ECR R CUE ES EERE oe 


IN WRITING TO ADVERTISERS Subscribers will-confer a favor on us and also§& 
on the advertisers bv mentioning that they saw the advertisement in THEs 
ELECTRICAL WORLD. 


THE BLECTRICAL WORLD. 


[HIGH-CLASS TELEPHONES 


‘BOO KS. 


June 25, 1808. 





STEEL SPRING WIRE. 


Our Music Wire having High Tensile strength 
and Absolute Uniformity is excellent for Springs. 


HAMMACHER, SCHLEMMER & CO., 


Correspondence IMPORTERS, 
= Solicited. 209 BOWERY, NEW YORK. 


In All Types at Moderate Prices. 


OUR CRESCENT IDEAL TELEPHONE 
Beats the World 


LONG DISTANCE PU RPOSES. 


FOR AND TOLL LINE 


THE PENNSYLVANIA BLECTRIC C0., 


MARIETTA, PA. 


IS © HAS BEEN MAKING 





GUARANTEED. 
cenere FURNISHED. - 


IADVCT ELECTRIC C 
BALTIMORE. MD.U. S. 





on electrical subjects mailed to any address in 

the world, POSTAGE Wey jor on receipt of 
rice, Address, THE W. J. JOHNSTON Cco., 
Murray Street, New York. 


In the Advantages of Bell 
Apparatus for Independent: 
Telephone Companies, : 


We duplicate the Bell Apparatus, 
We have the right of patent. 








The Double Diaphraghm, the BEST Transmitter for Toll Lines. 





100 Line Board. ~-Caxton 


STERLING ELECTRIC CO. 


71-73 West Adams St., Chicago. 








Wilhelm Telephone Mig. Co., 


er CUB ALD, NN. Ys 









FOURTH EDITION. 


Standard Tables 


ELECTRIC 
WIREMEN 


With instructions for Wiremen and 
Linemen, Underwriters’ rules, and Use- 
ful Formule and Data. 

By CHARLES M. DAVIS. 


Fourth Edition, thoroughly revised, and 
edited by 


W. D. WEAVER. 








Over 


30 Styles 


of Telephones 








manufactured for interior 






systems, private lines and 






Exchanges. 





Flexible Morocco, 128 pages. 


Price, $1.00. 


The Fourth Edition of this popular 
book contains the latest revisions of the 
insurance rules of the Underwriters’ 
International Electric Association, now 
almost exclusively used in the United 
States. An important section has been 
added on the calculation of alternating 
current vaene which for the first time 
brings this subject within the reach of 
practical men, 

A number of the most im ant 
tables were prepared Coens for this 
work, and, being copyrighted, cannot be 
found elsewhere. All the wiring tables 
are calculated on a uniform basis and 
arranged in the most convenient man- 
ner for practical use. 

The object always kept in view has 
been to produce a book for wiremen 
and electricians of a thoroughly prac- 
tical character and free from the pad- 
ding and useless tables that generally 
accompany such works. 


The W. J. Johnston Company 


9 Murray Street, New York. 


We make a specialty 












of re-equipping exchanges 






where apparatus is worn 






out or for other reasons 
not up to the standard of 









excellence demanded to- 






day. 













Write us for prices.. . 
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The American Electric Telephone i, 


171-173 SOUTH CANAL ST., 
CHICAGO, ILL., U.S.A. 


Manufacturers of a complete line of high-grade 
telephone apparatus, including: 


American Universal and 
Express Switchboards, 


THE MOST PERFECT TYPES IN USE, 


American Long Distance Series 
and Bridging Telephones, 
American Carbon Lightning Arresters, 





UP TO DATE 


TELEPHONE 
TRANSMITTERS. 


Special Dealers List now ready. 


Central Telephone & Electric Co., 


SESSTCCSSETRERERERREUERRREH THRE EERE EERE ERR REE 





American Distributing Boards, 
1123 Pine St., ST. LOUIS, MO. American Repeating Coils, etc., etc. 
A $000000000000000000000006900000000O 0000000000000 All wena Guaranteed. Correspondence Solicited. 





| WESTERN” TELEPHONE CONSTRUCTION” COMPANY, 


250-254 South Clinton Street, Chicago, 


LARGEST MANUFACTURERS OF 


EXCHANGE AND TOLL LINE EQUIPMENT 


In TEHEH WorRtrztD, 


New Types. New Prices. Apparatus Sold strictly on merit. 
Adapted to meet the requirements of any service demanded. Magneto Bells 
for the trade. Write for Special Circular Describing New Types of Series 
and Bridging Bells. Expert Advice Furnished. Correspondence Solicited. 


WESTERN TELEPHONE CONSTRUCTION COMPANY. 


Kokomo Telephones TELEPHONE WOODWORK. 


represent the highest stage of 
We have a new and modern, FULLY EQUIPPED plant, 


improvement in telephony... 
Conversation is transmitted CLEAR, located in the hardwood district, and are better equipped 
than any other concern to manufacture TELEPHONE 


DISTINCT, and without sputtering or 
CABINET-WORK in any quantity. We use only selected, 


} squeaking noises. 
Our telephones are working successfully properly seasoned stock, and we know you will be 
hers h iled. , 

OF GO IONE MORES POATY AN - thoroughly satisfied with both quality and price...... 
We manufacture private lines and 
Exchange equipments complete. .... 

Ask for Illustrated Catalogue. 


Kokomo Telephone & Electric Mfg. Co. 


KOKO/I0O, IND., U. S. A. 


rae ee 
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Write us for quotations and Samples. 


CABINET MANUFACTURING CO., 


STEUBENVILLE, OHIO. 
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COLUMBIA CARBONS 


For Enclosed Arcs. 





As COLUMBIA is the gem of the ocean, so is the “COLUMBIA” 
the gem of Enclosed Arc Carbons.——_i\ 


MANUFACTURED BY 


THE NATIONAL CARBON CO. 
1185 W. Madison Avenue, CLEVELAND, OHIO. 
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Steel Smoke 
Stacks 


are rapidly re- 
placing the ex- 
pensive and 
dangerous 
brick chimney. 
We invite cor- 
respondence 
with 
Electric 

Light and 
Power 


companies or 
contractors 
having work of 
this nature in 
view. 



































Wealso build 
Stand Pipes 
and Tanks for 
Water Works. 


TOBIN HAMLER 
MFG. CO., 


CHICAGO. 










(REG TRADE MARKS |THE PHOSPHOR BRONZE SMELTING CO.|IMITED, 


2200 WASHINGTON AVE..PHILADELPHIA. 
ek "ELEPHANT BRAND PHOSPHOR-BRONZE | 
i 


INGOTS.CASTINGS W'IRE RODS,SHEETS,etc. 
—DELTA METAL— 
CASTINGS. STAMPINGS ano FORGINGS. 
? at ORIGINAL ano SoLe MAKERS INTHE U.S. 


ae 


THE BULKLEY INJECTOR 


CONDENSER. 


Im general use on all classes of Engines. Guaranteed te 


form the hest vacuum by head 
Address 


E a us as to prices, for we guarantee to save you money. ° 
Ree THE GARLOCK PACKING CO,: PRRQ)VO KS 
For Man-Hol i New York, Boston, Chi Philadelphia. = 
Cut dashes *Hand-Holee. Pittsburg, Cleveland, St. Louis, Denver’ £0 ‘son electrical subjects mailed to any 
Main Office and Factories: PALMYRA, N. Y.; ROME, GA. saddress in the world, POSTAGE 
» PREPAID, on receipt of price. 
WURERREURR SHEP ENS Oe PURSE EET e CESSES CSTR REPS Seer eee ee ene Se Address 


IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also = 





HENRY W. BULKLEY, Sole Manufacturer, 
ORANGE, NEW JERSEY. 


ELECTRICAL BOOKS. 


We can furnish, at the very shortest notice, any elec- 
trical or scientific book published, which we will send to 
any address in the world on receipt of price. Catalogues 


and information cheerfully furnished. Address 


THE W. J. JOHNSTON CO., Publishers, 


9 [Murray Street, New York. 





THE ELECTRICAL WORLD. June 25, 1898. 


The Poet 


: £ 
alks of eee reSSE6S, Dies 
the wheels of industry,’ ‘and “the § 


dynamo's busy hum.” Goad poet = And other Sheet Metal Tools 
Pica iw hic heal ta so « 

idea 'n his hea notices the 

NOISE all cig, but never men-e FOR ALL KINDS 
tions the C ; evidently he §& OF 

doesn't realize that noise ise 
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mighty expensive. Possibly we® 

shouldn't expect, him to," but § ELECTRICAL WORK 
when a business man puts in a 

belted plant which consumes 10 to = ESPECIALLY THE CUTTING 

20 per cent. of his power, produc- § AND NOTCHING OF 


ing useless notes ant sictn. ® 
h t that s 

seeds 6 “CENTRAL VALVE § ARMATURE DISCS. 

DIRECT COUPLED SET.* & 


A Central Valve Engine iss WRITE FOR CATALOQUE 


Noiseless. ** As Silent as a Ghost.” 
ERRACUTE RACH. (0, 
mee oe 





DIRECT COUPLED SETS FOR ARC LIGHTING A SPECIALTY. 


. GC. BULLOGK MFG. coO., 
1179 West Lake Street, CHICAGO. 


BRIDCETON, N. J., v. &. A. 


GARLOCK § HIGH-GRADE HIGH- GRADE PACKINGS In writing to advertisers, 
§isubscribers will confer a 


THEY ARE THE IDEAL PACKINGS FOR! 
sfavor on us and also on the 


Steam, Water, Gas, Ammonia, Etc. 
The STANDARD for 18 YEARS. and hold the RECORD & advertisers by mentioning 











A ¥ UALITY, DURABILITY AND ECONOMY. § 
Mi _ — Send for Samples and New Catalogue. ‘that they Saw the advertise- 
<q¢ AR a OCK > Garlock’s Superior to all Guelock Gasket the ® e = ment in THE EL ECTRICAL 
: tconomical Gasket, the Achilles 'Gas- a = WORLD. 


Gaskets and Rings. ket, Engineers and dealers will find ® 
it to their interest to correspond With Seu eeeeeeSUCURSSGRECESERReeeeeeeeE 


on the advertisers by mentioning that they saw the advertisement in THE=s : The W. J. JOHNSTON CO., 
: g Murray St., New York. 





ELECTRICAL WORLD. 





A Screw Machine 


doing the 
work 

you may 
now be 
doing in 
some old- 
fashioned 
way will 
save you 
time and 
cheapen 
the cost 
of manu- 
facture. 
Have you 


























of water or by supply pump. 











Pers 


No. 24% Wire Feed Screw Machine. 






Large stock for immediate delivery of New and Second-Hand 


MACHINE TOOLS. 
The Garvin Machine Co., 


Spring and Varick Streets, 
Philadelphia Store: NEW YORK. 
THE GARVIN [ACHINE CO., BERLIN STORE : 
51 No. 7th St,, Philadelphia, Pa. THE GARVIN MACHINE CO., m. b. H., 
17 Burg Strasse, Berlin,C, Germany. 
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One H. P. Gas and Gasoline Engine, 












EITHER 


STATIONARY 
MARINE, 


wl 





COMPLETE 
ENGINE 
OR 
PARTS, 
WITH 
DRAWINGS, 


CORRESPONDENCE SOLICITED. 


Broomell, Schmidt & Co. 


YORK, PENN. 
“Cable Address Broomell York, ‘ABC’ Code Fourth Edition.” 


SPECIAL NOTICE :—We have no agents who are authorized to quote prices. 
Please communicate with us direct. We are always glad to send expert engi- 
neerst look overthe groundand submit prices Itrequires an expert knowledge 
of the economizer business to properly determine what is required. 


SEND FOR CATALOGUE, which also includes illustrated description and 
price list of Electrical Supplies, Telephones, etc. 


PALMER BROTHERS, 


MIANUS, CONN. 
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AUTOMATIC CUT-OFF ENGINES For Isolated Electric Plants. 


Belted and Direct Connected. CHAN DLE My & TAYLOR CO., 


Rites Governing System Used. 
Our Catalogue gives full description and is free. IN DIANAPOLIS IN DIA NA U s A 
9 ° * * os 


Write for it while you have the matter in mind. 
















OVERHEAD TRACK. PORTABLE HOISTS. 


CRANES. 


MARIS BROS. PHILADELPHIA. 


MANUFACTURED BY 


KOSMIC OIL 
FILTER CO., 


EASTON, PA. 


THE HEINE SAFETY BOILER. 


BUILT TO LAST. 


We will send one of our filters 
to arly responsible party, at anys 
point in the United States, on a$ 





thirty days’ trial. S Baawcuas: THIS BOILER HAS “ POINTS” WORTH STUDYING. 
= Boston. New York. PHILADELPHIA. HEINE SAFETY BOILER Co 
. 2S Pittssurc. CuHiIcaGo. Toronto. ST. LOUIS 7” 
We Guarantee our Filter: Mexico. Denver. San Francisco. rie ; 
for five years. : 


> : peer si (a GA hw. Mages bial ESS Hei 5, be os ie je Sa pe a = foil Toes \ 4 c oe : et i ‘i all 7 ith ; es Lilet e sa Kalai ich sia 5 4 ie ps td 7 ay ih " sic ia 
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THE ELBOTRICAL WORLD 


fae Nes 


Dalireia xe | 
Mores iiet VLlsi Se 


Roller, Stee! Free. Cm and 
ELEVATING 
CONVEYING 
MACHINERY 

handling Material f all 
Power Transmission 
Machinery. 
Corrs, WR g, 


For long & short distance Conveying. 
COAL CUTTERS. 



















































= PHILADELPHIA MACHINE SCREW an ; sre Sstmo tana 

: 624 and Phila. i — 7 Wertlanr 

: sé — hataliteteases a ye to old ornew, a, e 

: All kinds of Special Machine Screws and Studs, for advantages send for pompllets. ‘4 

® Thumb Screws and Nuts, Bicycle and Electrical Works. a NEW YORK WARREN WEBSTER &(0. CHICAGO. fs 

steteccousecccccseceacaucncsuasusscncaucccccuccraveuauasousscsuauaueans 327 Bay * CAMDEN. N.J. =. 
ere 


WORCESTER MACHINE SCREW Co. 


tr 


ANU Sa CLL 
@ComPANY 
TTS 1 


YF 


MANUFACTURERS OF 





SET, CAP and MACHINE SCREWS ji c'en,eer" 


HYDRAULIC PRESSES 


AND HIGH PRESSURE HYDRAULIC WORK. 
Presses, Valves, Hydraulic Lifting Jacks, 
Fittings, Dies, Ete. Polishing Machinery. 


WATSON-STILLMAN CO., 204, 206, 208, a10 B. 434 St., N. Y. 
Send for Catalogue F. 


DRILLS, MINE LOCOMOTIVES 
ano EQUIPMENTS. 


THE JEFFREY MFG. CO., 
COLUMBUS, OHIO 
863 Washington St., NEW YORK. 
Send for Cataiogue. 





Ww HEN WRITING TO ADV ERTI SE 
kindly mention 
THE ELECTRICAL WORLD. 
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Eclipse Corliss Engines. (RTI 
I clypse Corliss Lngines.| As Dee ae a 
I | We solicit opportunities to submit proposals for furnishing STANDARD, 

i power plants for Cable Railway, Electric Railway, Electric = Funct STEAM Pump. 

a | Light Stations, Cotton Mills, Paper Mills, Rolling Mills, ard = 

Hi | all kinds of manufacture that require Steam Power. : 

i: FRICK COMPANY, Waynesboro, Pa.? cose 

i ' sds eI atte tecdaccseriea cca siand vveeneasl Ne TORK Gita ata r cn Ze} persian SOIT 
it : SCCCESCSCSEREESERESSERERESEESEEEESEEEREEKREESRESREERSESREEREREEEREERERREREe Rees 

| TRIMMING PRESSES = HEAVY- SIMPLE AND COMPOUND 
i | Made in Two Sizes. = DUTY AUTOIFIATIC ENGINES, 






WITH AWD WITHOUT SPRUE CUT-IFF. 
Sub Press Dies. Trimming Dies. Die! TANDEM- 

Sinking [Machines in four sizes. Die= 
Sinking Tools. Drop Hammers with = COMPOUND 
latest improvements. Cutting-off Lathes, = = ENGINE. 
Two spindle Center Drilling and Reaming& 
Machines, Engine Lathes, Turret Heads 
and Milling Machines. Blacksmith Pow ers 
Shears, Milling Cutters, Reamers, Taps, & 
Dies. Lathe Chucks. 


Ask for the Small Tool Catalogue. 


The PRATT & WHIT NEY co. 
Hartford, Conn., U. S. A. s 

NEW YORK: ies i inane St. ° 
BOSTON. MASS.: 144 Pearl St. s X 

(0) CHICAGO, ILL.: 42 So. Clinton St. = 


5 to 500 Horse Power. 
ECONO/SIY, DURABILITY. 
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—= : 
oe BUILT BY 
THE JOHN T. NOYE MANUFACTURING 
BUFFALO, N. Y. 
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The mediocre is never 
imitated. 

The best is always 
imitated. 

Our Engines are 


imitated. 
Therefore 


THE BALL ENGINE CO. 


Chicago Office : ERIE, PA. 
1526 Monadnock Building. 
cccccccseudbeabadccdcetesstecdecéececbbesbebeebbdebdcbbebcnweed reece cecsnnedenensecesdqacandah keaea Neen ines serenieemneeEneebhedsentects 


HUNTERS mcm THE VILTER MANUFACTURING CO. °°4ft8,culRie, ier” 
Patent Friction Glutch Gut- Builders of Corliss Engine S, anv sme. 


off Coupling: For Electric Light and Power Plants and Factories, 


For CONNECTING 
and DISCONNEC- 
TINGIlines of Shaft- 
ing, Water-Wheels: 
Steam Engines or 
other Machinery 
without SLACKING 
speed of motive 
Power. 


FRIGTION 
GLUTGH 
PULLEYS 


on electrical subjects mailed to any address 1n the 

Starting and Stopping Machinery a os ee world, POSTAGE PREPAID, on receipt of price. 
WITHOUT SHOCK ee . A Address—Tuk W. J. JOHNSTON CO., 
JAMES HUNTER MACHINE C 4 MASS. f 9 Murray St , New York. 


= PROUTY-BLECTRO 
FOUND AT LAST: “GASOLINE ENGINES. 


a l KS Ov . = The simplest, most re- 
fy | ¥ = liable and practical work 


Improved Ny, 2) as sing — = market. 
fa . d BE: sini 2 ov particulars, sizes 
Compoune Cylinder th | Se edn) al? ya] Sand prices address: 


GAS and GASOLINE ENGINE \ 3 Mong Speeding = c. Prout, 


Forster = meets every require- \ - =] yy ; | , * = 88 Dearborn St. Chicags, J.B. 
Needle Oil Cup i ment for Electric , ; mw (CREP SRR RR ECR R RRR REE eR eee 


Send 10c. (stamps) for 
postage. Cup by return mail. 


Williams & Lazier, 
_White Building, BUFFALO, N. Y. 


In use with: Plankinton House, 
Kepublican House, Badger Illu- 
minating Co.,Milwaukee Arc Light 
Co., C., M. & St. P. Ry. Pabst 
Brewing Co., Milwaukee ; Sheboy- 

ee ! Elec. Light Co Shebo gan, 
Nis ; Green Bay & Howard Gas & 
# Elec. Light Co., Green Bay, Wis; 

Virginia Hotel, Cham. o ‘Com.’ 

Safety Vault Co , “The Rookery,”’ 

Ewart Building, Warren Springer, 

Chicago, IIL; {innea polis Indus- 

me trial Exposition, Baltimore Pack- 

" ing Co., Minneapolis General Elec. 
Co., Minneapolis, Minn.; Anoka 

Water Works, Elec. Light & Power Co., Anoka, Minn. 

SRRERECECREERESREERERERESESKSEKSKREECRESSRHEERSREKSEKEERERERECEEEEEREEEEEEREEESEEEEEEeeES 


@ FREE! 


A sample 


ee ohh > eon . = In Writing to Advertisers Sub- 
eite irec Oo y= S at . . e ° ° 

ee Setiiien te : Se = cribers will confer a favor on us and 
variation of % volt Write for Catalogue and Prices. = also on the advertisers by mentioning 
on either light or_ s:hat they saw the advertisement in 


aotecd.  - HIGKS GAS ENGINE CO., - Detroit, Mich. rH= ELECTRICAL WORLD. 


anteed. 
COUCHHGUGUOHOHOHOHOHERSHSAOQHGHGHDEAESSOSESESSSSEEEOSSSSSSSESUSEGUSEGUSESUSESESUSESEOEOSSESHONSEOESUUGHGHONSESHOHSRESESENSESSSESaNaEOEOES) 


OHAPMAN VALVE MAN’FG 60. THE DAYTON 


Gas and Gasoline Engine. 
MANUFACTURERS OF 


VALVES AND GATES 


Isolated Plants throughout the 
For Steam, Water, Gas, Ammonia, Etc. 








country running with the 
DAYTON ENGINE, 


DAYTON GLOBE IRON WORKS, 


DAYTON, OHIO. 


THE STANDARD toma 


This Boiler Has [lore Points of 
Excellence than Any Other.... 


Does Your Boiler Scale? We Can Help } 
You Save [loney on Your Coal Bills, 
Cleaning and Repairs. Costs Nothing to 
Investigate. Our Purifier Dees the 
Business. 


STANDARD BOILER CO., 


e desire to apeeial 9 attention to our sew Bronze 
Seat Valves os oar and High- re Steam. ;,'\- 
These are choes for Electric Piauts which 
are carryiug oe atents pressure of 125 lbs. and upward. 
The GENUINE CHAPMAN VALVES im all cases 
will bear our name in full, either roHedin or cast upos 
the shells, and also our trade-mark and monogram. 


SEND FOR SPECIAL CIRCULAR. 


General Office and Works, Indian Orchard, Mass. 
Treasurer’s Office, 72 Kilby St., Boston, Mass. 
ee Salesroom, 14 North Canal St. 

ew York office, 28 Platt St. 
St. Louis Office, L. M. Rumsey& Co., Marquette Bidg., 
810 North 24 St. Chicago, Ill. 


SLOW SPEED |: HIGH SPEED 


HTL & Sims | ENGIAES. “"- EANGIAES. 


ee Bboy ne ae wea ol al , ia OPH IN| 1S) igi) N10 CEU T iH a 
TCL ee Tela rr ee cet a1 eee ry Ro tg t ala A! ii a pt ANY Si RY I tf r 
new one wiantms, oomnnere ens Drow denc eB pl hie ink lf Made. 


BALTIMORE | Morton,Reed & Cc 
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THE ELECTRICAL WORLD. 


WALKER 
ARC 


LAMPS, 


OPEN OR ENCLOSED 


FOR 


CONSTANT CURRENT CONSTANT POTENTIAL 


Singly or in Series. 
Permanently Adjusted to Any Voltage Desired. 


CLUTCH FEED. ABSOLUTE REGULATION. 


Write for New Illustrated Descriptive Circular, No. 1060. 


WALKER 
COMPANY 


Electric Machinery, 


CLEVELAND, OHIO. 
NEW HAVEN, CONN. 


General Sales Office, 


16-20 BROAD STREET, 
NEW YORK CITY. 


Branch Sales Offices in all 
Principal Cities. 





1 MesaNssnsueugavanseuneseeneresverentersecacensayas ; 


We make a specialtline of Lamp Shades* 
as well as aries’ Universal Lam 
Hotders. ee 

Every Jobber or Dealer should send: 


. for our late catalogue. arene —— ae ween ' aaeeyaee rig 
- FARIES MANUFACTURING Co., Wiliam Mat Ss 
DECATUR, ILL.- 's . arog otis 
SBE Reser ita sy bfdaberieeryas sige cegmtee ssa PetES MERI. yn dk onsid sev ondomare ison abn 


New ork tipiee; 136 LIBERTY STREET, 
mms’ BITS and Fisk TOOL oo 
: (Bmitn's Potent, Jonrary Sh MD pees 


CLEVELAND TWIST ne asekee, Cleveland, Ohio, or $9 Beni | Serosk, New York. 


inane copatas sy ears Cirtipst eterna etait cases Pitt Saucer UESUSHERGESeUESonconSeenensenuonpeRannescosan SURCESORSANCKROCE REESE SeeeT ERD 


. The Best Place to Study 


Bi . 1s PITTSBURGH. 
= 


Write fora pectus of the 
W  Hovtawn. of the er oe. 


WIRES 
CABLES 
The Inia Rubber and Gutta Percha Ansulating Co., 


|, W. GODFREY, Manager Sales, “Main Office, Glenwood Works, 
15 Cortlandt St., NEW YORK. 3 YONKERS, N.Y. 


‘se oseueuoocssauussusanusuuecunuscusnaveaseensensprencauncanscansoscoucnere’® 


fi A Good Bell 


UNION HARDWARE CO., "°*2cn7°™ 


- Woodwork for Electrical Surnames 


IN ALL FOREIGN AND DOMESTIC WOODS, 


P Push Button Shells, Bell Boxes, Bases, Rosettes, Rtc., Rte. 
: ‘Electroplating in Gold, Silver; Nickel and Brass. 
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$NOVELTY WIRE. GAUGE. 


é POLISHED WHITE ‘METAL. 
PRICE, 50 CENTS. CASH WITH ORDER. 


sree rafotnieansearneaoniorsoeaaasiut 


4T POPLAR PRICE. 


Osburn Tri-polar. 


The finest material that we can buy enters into 
the construction of this bell. : 

Not a single detail slighted: Every piece perfect 
and put together perfectly. 

Not only good theoretically but actually. 

It works better on one cell of battery than most 
belis.do with two or three. 

Finely finished in Nickel and Japan, Full Nickel 
and Oxidized Coprer. 


GET OUR PRICES FOR 50 OR 100. 


Osburn Electric Manufacturing Co , 


These cuts represent in FULL SIZE the two sides of our recently improved NOVELTY WIRE 
GAUGE, By the use of this gauge you can determine: 

ist. The size of wire from No. OO00to No 18B &S Gauge. 

2d.° The amperes the wire will carry before heating to 30 degrees above the temperature of 
the surrounding air 

iM. TT’ he Ohms resistance in a given foot of copper wire of any size as shown by the gauge. 

4th. The number of lamps a wire will carry and the size of wire required to carry a given 
number ot lamps a given distance, at a given loss 


Mailed to any address upon receipt of price. Postage stamps not received. 


294°296 Dearborn Street, NOVELTY ELECTRIC COMPANY, 
Chicago, Il. =@ 50 North Fourth Street PHILADELPHIA, PA. 
- = 99 90OS 459000006606 F96000600606606060060000000006 


=a icaeraebicense eensetiniaiimintenientipitielieenetematanenaciatatcm entities itianasl 
Sa Oh i ne RERREASAWERASAEAESENSNOASS SRE ES VERESSECHRSRE SSO SS OSSARSRSEURS CURSE RESERERE EES LOCOCO SESE)s CASED Sse eREeRSSas > 


| FIBRE Our name is a guarantee of High Quality, Reasonable Prices, Prompt 


Service and Polite Attentions. 
DELAWARE HARD FIBRE CO,Union and I1th Sts., Wilmington, Del. 














The Superintendent: in 
charge states that the 
: machine was 


oe 


“Installed in 1886.” 


“Rated capacity, 
300 lights.” 


| “ Average load, 
350 lights.” 


Carries frequently 
an cverload of 
400 lights for a 
week at a time.” 





controlled by Westmoreland Electric Co.’s Plant, Greensburg, Pa. 


Photograph taken June 9, 1898. 


the 


Westinghouse Electric 


& Mig. Co.,: Pittsburg, Pa. 


ely 
: New York, Atlanta, Austin, Boston, Buffalo, Chicago, Cincinnati, Philadelphia, St. Louis, San Francisco, Syracuse, Tacoma. Denver, Mountain Electric Co, 





For Canada, Ahearn & Soper, Ottawa. For Mexico, G. & O. Braniff & Co., City of Mexico. Westinghouse Electric Co., Ltd., 32 Victoria St., London. 
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